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EvaJuation of Sea Scallop Dredge Ring Size 
Introduction 
The original proposal to evaluate the relative performance of 3.0 inch and 
3.50 inch scallop dredge ring was submitted in July 1992. At that time, 
Amendment #4 to the Sea Scallop Fishery Management Plan (SSFMP) proposed 
to eliminate the meat count restriction and instate a 3.50 inch (internal 
diameter) minimum dredge ring size as an age of entry control. Amendment #4 
also made provisions to decrease the number of days qualified vessels could 
spent at sea, restrict dredge size and control crew size as effort controls. The 
proposal called for conducting six to eight trips to evaluate 3.0 inch and 3.50 
inch rings. The scallop trips would be conducted both on Georges Bank and in 
the mid-Atlantic region. 
During the planning phase of the project, advice was sought both from 
industry and scientists in the region. On June 1, 1993 a planning meeting was 
held in New Bedford, Massachusetts which was attended by 36 individuals 
representing industry, the National Marine Fisheries Service (NMFS), and the 
New England Fishery Management Council (NEFMC). By this time, it was 
becoming apparent that the transition to 3.50 inch rings would be a stepwise 
process. Consequently, plans were made to conduct two separate studies; (1) to 
evaluate the 3.25 inch ring dredge without chaffing gear (Amendment #4 dredge) 
relative to the 3.0 inch dredge with chaffing gear (pre-Amendment #4 dredge) 
and (2) to evaluate the 3.50 inch ring dredge relative to the 3.25 inch ring 
dredge. 
2 
At-sea trials began in September 1993 and concluded in April 1995. 
During this period, eight trips were conducted to evaluate ring sizes under 
various conditions and in different resource areas. During one trip (July -
August 1994) gear trials were conducted on the Canadian portion of Georges 
Bank. This was a valuable opportunity since it afforded an evaluation of the 
3.50 inch ring in an area with an abundance of scallops with multiple year 
classes in the population. The last three trips were conducted in the mid-
Atlantic region specifically to evaluate the effects of ring size on a very large 
incoming year class. This year class (1990) was heavily fished from March 1994 
through April 1995 by vessels from New England and the mid-Atlantic. 
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Experimental Trips 
Listed below in chronological order are the trips conducted to evaluate the 
performance of scallop dredge ring size: 
Trip No.: 
Vessel: 
Port: 
Dates: 
Resource Areas: 
Standard Dredge: 
Experimental Dredge: 
Tows Sampled: 
Trip No.: 
Vessel: 
Port: 
Dates: 
Resource Areas: 
Standard Dredge: 
Experimental Dredge: 
Tows Sampled: 
1 
F/V Nordic Pride 
New Bedford, Massachusetts 
September 27 · October 11, 1993 
Northern Edge, Cultivator Shoal, Great South 
Channel, Fippennies Lodge, Stellwagen Banks, 
Cape Cod 
15 ft., 3.0 inch rings, donut spacers in apron, 
chaffing gear on bag, poly chaffing line on twine-
top. 
15 ft., 3.25 inch rings, chaffing gear on bag. 
62 of 295 
2 
F/V Alpha Omega 
Fairhaven, Massachusetts 
November 2 - 13, 1993 
Southern New England, Hudson Canyon, 
DelMarVa 
15 ft., 3.0 inch rings, donut spacers in apron, 
chaffing gear in bag, poly chaffing line on twine-
top. 
15 ft., 3.25 inch rings, chaffing gear in bag. 
56 of 176 
Trip No.: 
Vessel: 
Port: 
Dates: 
Resource Area: 
Standard Dredge: 
Experimental Dredge: 
Tows Sampled: 
Trip No.: 
Vessel: 
Port: 
Dates: 
Resource Area: 
Standard Dredge: 
Experimental Dredge: 
Tows Sampled: 
Trip No.: 
Vessel: 
Port: 
Dates: 
Resource Areas: 
Standard Dredge: 
Experimental Dredge: 
Tows Sampled: 
3 
F/V Captain Male 
Hampton, Virginia 
November 2 · 13, 1993 
DelMarVa 
15 ft., 3.0 inch rings, donut spacers in apron, 
chaffing gear in bag. 
15 ft., 3.25 inch rings, chaffing gear in bag. 
43 of 227 
4 
F/V Carolina Breeze 
Seaford, Virginia 
June 6 · 16, 1994 
DelMarVa 
14 ft., 3.25 inch rings, chaffing gear in bag. 
14 ft., 3.50 inch rings, chaffing gear in bag. 
61 of 185 
5 
F/V Tradition 
New Bedford, Massachusetts 
July 30 - August 12, 1994 
4 
Georges Bank (Both U.S. and Canadian portions), 
South Channel 
15 ft., 3.25 inch rings, chaffing gear in bag. 
15 ft., 3.50 inch rings, chaffing gear in bag 
15 ft., 3.00 inch rings, donut spacers in apron, 
chaffing gear in bag, poly chaffing line in twine· 
top. 
87 of 237 
Trip No.: 
Vessel: 
Port: 
Dates: 
Resource Area: 
Standard Dredge: 
Experimental Dredge: 
Tows Sampled: 
Trip No.: 
Vessel: 
Port: 
Dates: 
Resource Area: 
Standard Dredge: 
Experimental Dredge: 
Tows Sampled: 
Trip No.: 
Vessel: 
Port: 
Dates: 
Resource Area: 
Standard Dredge: 
Experimental Dredge: 
Tows Sampled: 
6 
F/V Carolina Tarhee\ 
Seaford, Virginia 
August 13 - 25, 1994 
DelMarVa 
13 ft., 3.25 inch rings, chaffing gear in bag. 
13 ft., 3.50 inch rings, chaffing gear in bag. 
56 of 245 
7 
F/V Stephanie B 
Seaford, Virginia 
October 27 · November 7, 1994 
DelMarVa 
13 ft., 3.25 inch rings, chaffing gear in bag. 
13 ft., 3.50 inch rings, chaffing gear in bag. 
46 of 203 
8 
F/V Stephanie B 
Seaford, Virginia 
April 24 · May 3, 1995 
DelMarVa 
13 ft., 3.25 inch rings, chaffing gear in bag. 
13 ft., 3.50 inch rings, chaffing gear in bag. 
51 of 148 
5 
6 
Sampling Methodology 
Sampling methodology for each of the eight trips remained essentially the 
same. In all cases, a "standard" dredge was towed with an "experimental" 
dredge; the standard dredge being the legal dredge at that time and the 
experimental dredge configured relative to proposed regulatory changes. Data 
for each tow was recorded by the vessel captain and/or mate which included 
date, time, LORAN, beginning tow time, ending tow time, water depth, towing 
speed and catch for each dredge. Additional information on the tow log sheet 
included number of bags at the end of each watch and miscellaneous information 
relative to hangs, rocks, turn-around tows, flips, etc. 
Deck sampling procedures were designed to determine the important 
parameters of the catch. Catch data logs for each tow sampled were U?-aintained 
by the chief scientist on-board. The procedure was to allow the crew to cull 
retainable scallops from the catch; these scallops were set-aside to determine 
length-frequency. The scientific crew then proceeded to collect undersized 
scallops left on the deck; under normal conditions, these scallops were considered 
to be discards. Estimates were then made as to the quantity and make-up of 
trash and other bycatch. Length-frequency for both the retained and discarded 
scallops was determined at 5 mm intervals using a NMFS scallop measuring 
board. 
Meat counts were determined at the end of each watch prior to bagging. 
Scallop meat production for each dredge was bagged and stowed separately to 
determine off.]oad weights for each. This data, combined with information 
contained in the weight·out slips and vessel settlement sheets formed the basis 
for the economic analysis of each trip. Shell height"meat weight relationships 
were determined by shucking 13-18 scallops in each 5 mm shell height interval. 
The scallop meats were placed in ziplock bags, frozen and weighed on"shore to 
determine the average meat weight for each size interval. 
Reports and Presentations 
7 
The information developed during the course of the project (September 
1993 - May 1995) was made available in the form of written reports ancVor oral 
presentations to industry and supporting management agencies on several 
occasions. Due to the timing of FMP regulatory provisions, timely information 
provided directly to the scallop industry, NEFMC Sea Scallop Plan Development 
Team and the NEFMC Sea Scallop Oversight Committee was imperative. Listed 
below are the titles of reports and presentations prepared in order to provide 
timely information to the management process before all aspects of the present 
study were completed. A copy of each report is included and constitutes the 
requirement for a contract report. 
Reports: 
L "A Report to the Sea Scallop Plan Development Team: Preliminary 
Assessment of a 3.25 Inch Ring Dredge," February, 1994. Virginia 
Marine Resource Report No. 94°1. 
This report was also presented to the NEFMC Sea Scallop 
Oversight Committee, Boston, Massachusetts. October 13°14, 1994. 
2. "Harvesting Efficiency and Size Selectivity of 3.25 and 3.50 Inch 
Ring Sea Scallop Dredges," Preliminary Cruise Report. U.S. 
Department of State, Washington, D.C. September, 1994. 
3. "Harvest Efficiency and Size Selectivity of 3.0 and 3.25 Inch Sea 
Scallop Dredge Rings," Virginia Marine Resource Report No. 94-5. 
8 
This report was published in the Commercial Fishing News, 
July, 1994 and Waterfront News, Vol. 1, No. 1. Virginia Institute of 
Marine Science. 1994. 
4. "Harvest Efficiency and Size Selectivity of 3.25 and 3.50 Inch Ring 
Sea Scallop Dredges," Final Cruise Report. U.S. Department of 
State, Washington, D.C. January, 1995. 
5. "Comparative Efficiency and Selectivity of 3.25 and 3.50 Inch Ring 
Scallop Dredges," Preliminary Data Report. 
Prepared for NMFS SARC Invertebrate Subcommittee, Woods 
Hole, Massachusetts. May 22-26, 1995. 
6. "Comparative Efficiency and Selectivity of 3.25 and 3.50 Inch Ring 
Scallop Dredges," Virginia Marine Resource Report No. 95-6. June, 
1995. 
Prepared for and presented to the NEFMC Sea Scallop 
Oversight Committee, Boston, Massachusetts. June, 1995. 
9 
A portion of this report was prepared for an article which was 
published in the Commercial Fishing News. July, 1995. 
7. "Bycatch in the United States and Canadian Sea Scallop Fishery." 
Paper prepared for Solving Bycatch Workshop: Considerations 
for Today and Tomorrow. Proceedings to be published in 1996. 
Additional Presentations and Project Updates: 
1. Industry Advisory Committee/Sea Scallop Plan Development Team, 
Providence, Rhode Island. March, 1994. 
2. East Coast Fisheries Association, Cape May, New Jersey. April, 
1994. 
3. East Coast Fisheries Association, Virginia Beach, Virginia. May, 
1994. 
4. East Coast Fisheries Association, Virginia Beach, Virginia. 
September, 1994. 
5. East Coast Fisheries Association, Virginia Beach, Virginia. 
November, 1994. 
6. NEFMC Sea Scallop Oversight Committee, Boston, Massachusetts. 
November, 1994. 
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A'I'TACHMENT 1. 
"A Report to the Sea Scallop Plan Development Team: 
Preliminary Assessment of a 3.25 Inch Ring Dredge" 
Virginia Marine Resource Report No. 94-1 
February, 1994 
1l 
13 
INTRODUCTION 
Three e:>:perimental trips have been completed: (1) September"October on Georges 
Bank and New England Area, (2) November on southern mid-Atlantic areas, 
and (3) November on northem mid-Atlantic areas. Data have not been completely 
\ 
analyzed, but results based on limited prelimina1y analyses indicates conflicting evidence 
about the 3.25" rings. One conclusive result, however, is that there are large concentratiom 
of juveniles in the southern mid-Atlantic resource area 
Georges Bank/New England: 
The Georges Bank/New England trip suggests that the 3.25" ring will dramatically 
reduce the harvests of juveniles. Alternatively, the 3.25" ring will not allow the harvesting 
of juveniles on hard-bottom. As expected though, the 3.25" ring will permit harvesting of 
larger scallops (?. 90 =)--the expected efficiency of the 3.25" ring dredge is 30-50% relative 
to the 3.00-inch ring dredge. 
Unfortunately, minimal quantities of juveniles were found on Georges Bank or other 
New England resource areas. There were, however, some areas containing minor quantities 
of juveniles (e.g., $ 1.00 basket per haul). 
One problem observed during the Georges Bank trip was the presence of "hanging-
links". It is customary to leave badly wom links on the gear and install new links every 2-6 
tows; major gear repairs occur at the end of watches. For vessels working hard bottom (i.e., 
rocks), Amendment #4 will impose a cost equal to about 1-2lost tows per day. This issue 
will need to be addressed by management. 
14 
Southern mid-Atlantic: 
The experimental trip during November in the southern mid-Atlantic offered a 
different picture of the efficiency of the 3.25" ring dredge and the abundance of juveniles. 
The primary geographical area for this trip was Assateague to southern Chincoteague. Tows 
\ 
was made in shallow and deep water and on or near many recreational fishing areas (e.g., 
the Cigar and the Fingers). The bottom was primarily soft and contained sand, shells, and 
gravel; one area, however, was slab. 
In terms of relative efficiency of landed product, the 3.25" ring was 82.6% as efficient 
as the 3.00-inch ring (19 vs. 23 50 lb. bags). For some tows, the 3.25" ring was more 
efficient than the 3.00-inch ring. Relative to escapement, results from the experimental tows 
provided conflicting evidence. For conventional tows with a loose tickler and one or no 
"turn-arounds", the 3.25" ring permitted escapement of juveniles (e.g., tows 10-156). On 
three tows (54, 56, and 84), the captain demonstrated that escapement by 3.25" ring could 
be reduced. This was accomplished by tightening up the tickler, having two ticklers, and 
making two "turn-arounds" during a tow. 
Relative to discards, the dominant size was 60-65 rum. Overall, there appeared to 
be relatively high abundance of scallops between 50 and 70 mm. In terms of harvests, the 
dominant size was 80-90 mm. Crew did shuck scallops as small as 55 mm, but this was only 
done for one watch. 
Conclusions--southern mid-Atlantic trip: 
The 3.25" ring dredge may not offer an effective method of preventing juvenile 
harvests. Fortunately, the market will likely restrict the harvesting of small scallops (e.g., 
~ 80 MPP). The concern, however, is that scallops yielding counts less than 70 MPP can 
be harvested by the 3.25" ring dredge, at least on soft bottoms. Captains wanting to harvest 
the smaller scallops (:c; 80 nun) will be able to do so in the southern mid-Atlantic resonrce 
area. There is little cost differential associated with making two turn-arounds and trashing 
up the dredge. At a price per pound of at least $3.00 for 50 MPP scallops, a 7 man crew 
will be able to operate 16 hours per day and earn approximately $1,200 per man for a 16 
day trip (640,000 scallops for 15 working days and 50 MPP yields 12,800 pounds). 
Southern New England - Mid-Atlantic: 
The November trip on the F/V Alpha Omega II covered the area from Southern 
New England to Virginia. The 3.25" ring dredge was 76% as efficient as the 3" ring dredge 
(632 vs. 825 lbs.). The captain demonstrated a great deal of interest in insuring that the 
3.25" ring dredge was fishing as best it could. Data from selected tows is presented in the 
accompanying tables. These tows represent areas where small scallops comprised a large 
percent of the catch. Tow 40 is from an area off the Virginia/Maryland coast and it 
contained a large number of small (50-70 rnrn) scallops and some large (greater than 100 
rnrn) scallops; notable was the absence of 89-90 rnrn scallops. In this case the 3.25" dredge 
was modestly successful in "releasing" small scallops and catching more larger scallops than 
the 3" ring dredge. 
Data from a sequence of tows (Tows 55, 58, 59, 62) demonstrates a similar pattern, 
with the 3.25" dredge "releasing" more 50-70 rnrn scallops. Of interest is the significant "loss" 
of 80-90 rnrn scallops by the 3.25" dredge. The loss of 80-90 rnrn scallops by the 3.25" 
dredge appears to be the critical issue surrounding tl1e "efficiency" of the dredge. Normally, 
15 
16 
harvested 80~90 mm scallops would be retained for shucking and consequently contribute 
to the total catch. In an area where the majority of scallops are less than 90 mm, the 
difference in catch by the 3.25" dredge is very noticeable. 
Georges Bank • Great South Channel: 
Data from a selected group of tows (Tows 223, 225, 226, 228, 231, 233) is presented 
in the accompanying figure .as it demonstrates a unique characteristic of the 3.25" dredge. 
In areas where the majority of the scallops are greater than 90 nun, the 3.25" dredge will 
perform equally if not better than the 3" dredge. However, even in areas with a 
predominance of large scallops, the 3.25" dredge still does not perform well in the harvest 
of 80-90 nun scallops, therein from the standpoint of industry, is the perceived problem with 
the 3.25" ring dredge. 
PRELIMINARY RESULTS OF EXPERIMENTAL TRIP 
NOVEMBER 2 THROUGH NOVEMBER 13, 1993 
Tow ' Catch Discards Loran 
3.00-inch 3.25-inch 3.00-inch 3.25-inch 
Depth 
Beginning I Ending fm 
10 0.50 0.50+ 10.00 6.00 26875-41602 38.5 
[ 45]' 26875-41602 
86 1.00- 0.50+ 6.00 3.00 26870-41330 29.0 
[50] 26861-41365 
155 1.00 0.88 4.00 1.00 26878-41412 31.0 
[50] 26875-41414 
126 1. 75 2.75 25.00 11.00 26864-41375 29.0 
[55] 26877-41406 
13 1.13 0.75 1.00 0.25 26867-41564 38.5 
[ 45] 26870-41705 
83 0.88 0.75 1.00 0.50 26891-41450 29.0 
[50] 26886-41405 
18 1.00- 0.63 2.00 0.75 26872-41753 32.5 
(50] 26873-41755 
156 0.50 0.88 1.00 0.50 26875-41412 31.0 
[45] 26875-41412 
54 1.00 0.88 25.00 20.00 26852-41775 35.0 
[50] 26861-41759 
56 0.75 0.88 22.00 20.00 26887-41708 34.0 
[ 45] 26868-41664 
84 1.06 1.00 3.00 3.00 26885-41404 28.5 
[45] 26873-41375 
•Length of tow time--minutes 
NOTE: Total difference in landed product was 4-50 lb. 
200 pounds (23 vs. 19 bags) 
bags or approximately 
Average landed meat counts: 3.00 = 28.00 vs. 3.25 = 24.30 
Range of landed.counts: 3.00:20-69 MPP; 3.25:20-65 MPP. 
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COMPARISON OF 3 VS. 3.25-INCH 
.r 
RING CATCH 
NUMBER OF SCALLOPS (Thousands) 
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TOWS 10,86,155, AND 126 
57.5 82.5 107.5 132.5 157.5 
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NUMBER OF SCALLOPS 
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/ 
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1500 
1000 
500 
0' I I .... 
32.5 
NUMBER OF SCALLOPS 
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TOWS 18 AND 156 
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11113-INCH RING ~ 3.25-INCH RING 
157.5 
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ATI'ACHMENT 2. 
"Harvesting Efficiency and Size Selectivity of 
3.25 and 3.50 Inch Ring Sea Scallop Dredges," 
Preliminary Cruise Heport. 
U.S. Department of State, Washington, D.C. 
September, 1994 
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The College Of 
WILLIAM&MARY 
Virgiilla Institute of Marine Science 
School of Marine Science 
P. 0. Box 1346 
Gloucester Point, ViJt,rinia 23062 
804/642-7000, Fax 804!642-7097, Scats 642-'1000 
Chartered 1693 
PRELIMINARY CRUISE REPORT 
SHIP NAME: F/V TRADITION 
DATES: August 2-6, 1994 
OPERATING INSTITUTION: 
Virginia Institute of Marine Science, 
College of William and Mary 
PROJECT TITLE: Harvesting Efficiency and Size Selectivity of 3.25 and 3.50 Inch 
Ring Sea Scallop Dredges 
CHIEF SCIENTIST: William DuPaul 
CLEARANCE COUNTRIES: Canada, Fishing Zone 4; NAFO 5Ze. 
FOREIGN PARTICIPANTS: None 
PORT CALLS: None 
DESCRIPTION OF SCIENTIFIC PROGRAM: Sea scallop dredges constructed with 
3.25 inch (82 mm) and 3.50 inch (87 mm) rings were towed side-by-side to assess 
differences in harvesting efficiency and size selectivity of sea scallops (Piacopecten 
magellanicus). One hundred tows were made within the Can-adian portion of Georges 
Bank from the northern edge eastward and south to the southeastern part near 
Corsair Canyon. Quantities of and size distribution of scallops harvested were 
assessed for each dredge. Data will be analyzed to assess size selectivity and 
technical efficiency of scallop vessels operating in both the U.S. and Canadian portion 
of Georges Bank and factors affecting the size of scallops that were retained or 
discarded by the crew. Additional information pertaining to scallop moisture and 
protein at harvest and at offloading was collected. 
'f-' [1'; . 
W li!lml!lfl!l-3 
~. ~ 
Mnnru Advisory Program 
DATA OBSERVATIONS AND SAMPLES COLLECTED: 
Data Observations: 
* 
* 
* 
* 
* 
Duration of tow 
Location (Loran C) 
Vessel Speed 
Depth Range 
Harvest of scallops for each dredge in baskets; 
one basket ~ 1.5 bu. 
Production of scallops for each dredge in bags; 
one bag "' 42 lbs. of scallop meats 
Sea Conditions 
Type and volume of by-catch 
* 
* 
* 
* 
Size distribution of scallops (5 mm intervals) retained by crew 
Size distribution of scallops (5 mm intervals) discarded by crew 
Meat count (MPP) of scallops harvested by each dredge 
Moisture and protein content of scallop meat at harvest and at 
offloading. 
* Shell height-meat weight relationships (3 harvest areas) 
Samples Collected: 
* 
* 
Scallop meats for moisture and protein determination 
Scallop meats for shell height-weight relationships 
INFORMATION ADDRESS: 
William D. DuPaul, Virginia Institute of Marine Science, P.O. Box 1346, 
Gloucester Point, Virginia 23062. 
SCHEDULE OF DELIVERY FOR AL.L. DATA AND REPORTS: 
Final Report 
Tow Log 
Harvesting efficiency and 
size selectivity data analysis 
January 1995 
September 6, 1994 
Date 
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ATTACHMENT 3. 
"Harvest Efficiency and Size Selectivity of 
3.0 and 3.25 Inch Sea Scallop Dredge Rings" 
Virginia Marine Resource Report No. 94-5 
July, 1994 
29 
depicts the shell height frequency for all trips). The 
dominant shell size caught by the 3.00-inch ring 
dredge was 3.1-3.5 inches; the dominant size caught 
by the 3.25-inch ring dredge was 3.5-3.75 inches. 
The Captain Male trip was off the coast of 
Assateaque, MD and Chincoteaque, VA and on soft 
bottom. Research results from this trip suggested 
little difference in the efficiency of the 3.00 and 
3.?5-inch rings. After ten days of fishing, the 
difference in total landings was 212 pounds of 
scallop meats. The 3.25-ineh ring dredge was 90% 
as efficient as the 3.00-inch ring dredge in terms of 
landings. Relative to the total number of scallops 
caught, the 3.25-inch ring dredge harvested 12.0% 
fewer scallops than did the 3.0-inch ring dredge. 
Size selecti1oty was nearly identical for the two 
dredges (Figure 1); both ring sizes selected 2.4-2.5 
inch (shell height) scallops which in October and 
November 1993 appeared to be the dominant size 
available in the Mid-Atlantic. The 3.25-inch rings 
reduced, but did not prevent, the catch of scallops 
smaller than 2.75 inches. For some tows, in fact, 
the 3.25-inch ring dredge harvested up to 25 baskets 
of small (,;; 2.75 inches) scallops or the same 
amount as the 3.00-inch ring dredge. The crew, 
however, did not retain many scallops smaller than 
2.75 inches. The average landed meat counts for 
the 3.00 and 3.25-inch rings were, respectively, 28.0 
and 24.3 meats per pound. 
The Alpha and Omega II trip was primarily off New 
Jersey and Long Island, but tows were also made 
off Virginia and Maryland. Relative efficiency of 
the Alpha and Omega II trip was 76%. The 3.00-
inch ring harvested about 200 pounds more than the 
3.25-inch ring. Size selectivity was similar to that 
exhibited by the Captain Male relative to small 
scallops (,;; 2.75 inches) (Figure 1). For scallops 
larger than 3.15 inches, the dominant shell size 
harvested by the 3.00-inch ring dredge was between 
3.15 and 3.54 inches. The dominant shell size 
retained by the 3.25-inch ring dredge was between 
3.54 and 3.94 inches. For scallops larger than 3.54 
inches, the 3 and 3.25-inch ring dredges caught 
nearly the same number of scallops. 
What can be concluded about the 3.25-inch rings 
relative to the 3.00-ineh rings and prior gear 
configuration? Our limited number of trips, 
particularly given resource conditions, does not 
allow broad conclusions about size selectivity to be 
made. Depending upon bottom type, skipper 
practices, and resource conditions, the 3.25-inch ring 
advanced size selectivity. During each trip, the 
captain and crew became more familiar with the 
gear and either made changes to the gear (e.g., 
changing the len&>th of the sweep chain) or altered 
fishing practices such as changing tow speed during 
a turn. Size selectivity and efficiency changed 
throughout each trip. When evaluating selectivity 
and efficiency, however, it is important to remember 
that the traditional configuration (e.g., chafing gear, 
donut spacers, and chaffing twiue in the twine top) 
of the 3.0 inch ring dredge left little room for 
esc.apement. 
Overall, the 3.25-inch ring dredge reduced harvest 
efficiency. Differences depended on fishing 
practices, bottom type, weather, and resource 
conditions. In some hard-bottom resource areas 
and during rough weather, the 3.25-inch ring dredge 
caught as little as 12% of what was caught by the 
3.00-inch ring dredge and allowed escapement of 
large scallops (;:, 5.0 inches). On some soft-bottom 
areas with large concentrations of surf clam and 
ocean quahog shells, the 3.25-inch ring dredge 
caught as much as 1350% (20.2 vs. 1.4 baskets) 
more than the 3.00-inch ring dredge. In the fmal 
analysis, the success of the 3.25-inch and subsequent 
3.50-inch ring dredge to improve resource 
conditions will depend not only on the technical 
aspects of larger rings but also on behavioral 
practices of crews, other Amendment #4 
regulations, weather and environmental factors, and 
economic conditions. 
Summary/Overview 
Additional analysis of catch per unit effort indicates 
considerable differences between the three 
experiments (Figure 2). First, no statistical 
differences in catch per tow or per hour could be 
found for the F /V Capt. Male and F /V Alpha and 
Omega. Differences in landings between the 3 and 
3.25-inch ring dredges were minimal for the two 
vessels. There was a significant difference in catch 
per tow or per hour for the Nordic Pride trip. 
Differences in catch are likely the result of resource 
abundances and size distributions available in the 
resource areas and bottom structure or type (Figure 
3). For example, there were few small scallops 
available in the New England resource areas and 
few large scallops available in the southern Mid-
Atlantic resource areas. Most of the areas fished in 
New England had hard rocky bottoms while the 
Mid-Atlantic areas had large concentrations of 
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shells and were soft bottom areas. 
Previous gear studies suggest that ring-size 
selectivity is not extremely size-specific. Selectivity 
appears to be as much a function of bottom 
sediment and structure, availability of resource, size 
distribution, weather, and captain skills as it is of 
the size of rings. The 3.25-inch ring dredge clearly 
allowed some escapement up to about 3.75 inches. 
H;uvest levels were nearly identical for scallops 
larger than 3.75 inches. Reduced harvests by the 
3.25-inch ring dredge appears, however, to be 
primarily the result of differences in harvesting 
efficiency rather than selectivity. 
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Figure 1. Shell Height Frequency Distribution 
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PORT CALLS: None 
DESCRIPTION OF SCIENTIFIC PROGRAM: 
Sea scallop dredges constructed with 3.25 inch (82 mm) and 3.50 inch (87 mm) 
rings were towed side-by-side to assess differences in harvesting efficiency and 
size selectivity of sea scallops (Piacopecten magellanicus). One hundred tows 
were made within the Canadian portion of Georges Bank from the northern , 
edge eastward and south to the southeastern part near Corsair Canyon. 
Quantities of and size distribution of scallops harvested were assessed for each 
dredge. Data will be analyzed to assess size selectivity and technical efficiency 
of scallop vessels operating in both the U.S. and Canadian portion of Georges 
Bank and factors affecting the size of scallops that were retained or discarded 
by the crew. Additional information pertaining to scallop moisture and protein at 
harvest and at offloading was collected. 
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DATA OBSERVATIONS AND SAMPLES COLLECTED: 
Data Observations: 
,, 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
Duration of tow 
Location (Loran C) 
Vessel Speed 
Depth Flange 
Harvest of scallops for each dredge in baskets; 
one basket ~ 1.5 bu. 
Production of scallops for each dredge in bags; 
one bag ~ 42 lbs. of scallop meats 
Sea Conditions 
Type and volume of by-catch 
Size distribution of scallops (5 mm intervals) retained by crew 
Size distribution of scallops (5 mm intervals) discarded by crew 
Meat count (MPP) of scallops harvested by each dredge 
Moisture and protein content of scallop meat at harvest and at 
offloading. 
Shell height-meat weight relationships (3 harvest areas) 
Samples Collected: 
*' 
* 
Scallop meats for moisture and protein determination 
Scallop meats for shell height-weight relationships 
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William D. DuPaul, Virginia Institute of Marine Science, P.O. Box '1346, 
Gloucester Point, Virginia 23062. Telephone: (804) 642-7164. 
January 13. 1995 
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FINAL CRUISE REPORT 
Cruise No. 94-074: F/V .Tradition 
August 2-6, 1994 
HARVESTING EFFICIENCY AND SIZE SELECTIVITY OF 
3.25 AND 3.50 INCI-1 RING SEA SCALLOP DREDGES 
Fishery managers have increasingly sought to resolve the open-access and 
common-property problems in fisheries. Managers have been concerned, however, 
about age-at-entry or age-at-first-capture. Excessive harvesting of small fish causes 
economic waste and jeopardizes future stocks of fish. This was the case for the U.S. 
sea scallop, Placopecten magellanicus, fishery when meat count or size based 
regulations were imposed. Under Amendment #4, which eliminated meat count 
restrictions, fishery managers remained concerned about age-at-first-capture and 
recommended that the minimum size of dredge rings be increased from 3.00 to 3.25 
inches between 1994 and 1996 and to 3.50 inches in 1996. Unfortunately, the New 
England Fishery Management Council (NEFMC) and the National Marine Fisheries 
Service (NMFS) had only limited information about the biological and economic 
ramifications of larger rings. As a consequence, NEFMC and NMFS supported a 
Virginia Institute of Marine Science research project, under a Saltonstaii-Kennedy 
' grant, on the efficiency and size selectivity of 3.50 and 3.25 inch rings relative to the 
. standard 3.00 inch rings. 
Cruise No. 94-074 was the fifth of seven research trips conducted on 
commercial scallop vessels to evaluate scallop gear selectivity and efficiency; one and 
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possibly two more trips will be conducted in 1995 to complete tr1is particular study. 
The request to conduct part of our researct1 in tr1e Canadian portion of Georges Bank 
stemmed from the fact that the sea scallop resources in the mid-Atlantic and on the 
U.S. portion of Georges Bank were insufficient to conduct a complete study and 
analysis of scallop dredge ring size changes. 
The information provided in this report pertains primarily to the data obtained 
during four days of fishing in the Canadian portion of Georges Bank. This information 
will be incorporated into the final contract report(s) and research publications which 
will cover the entire project. There also is the good possibility that the information 
gained from this particular effort (Cruise No. 94-074) will be the framework for at least 
one stand-alone research publication. 
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Fishing Vessel Operations 
Sea scallop dredges constructed with 3.25 inch (81 mm) and 3.50 inch (87 mm) 
rings were towed side-by-side to assess differences in harvesting efficiency and size 
selectivity of sea scallops. Scallop dredges were 15 feet (4.57 meters) wide and were 
configured with rock chains, 5.50 inch (137 mm) mesh twine tops and had split-tire 
chaffing gear on the bottom of the chain bag; no other chaffing gear such as do-nut 
spacers were used. One hundred tows were made within the Canadian portion of 
Georges Bank (Tows 44-143). Tow times, depth of water, towing speed, location in 
Loran coordinates, harvest, etc. are contained in the vessel tow log (Appendix 1). The 
F /V Tradition is a steel hull 104 feet (31. 7 meters) 127 net ton commercial scallop 
vessel from New Bedford, Massachusetts. Fishing operations in Canadian waters 
were conducted over a period of four days from August 2, 1994 and August 6, 1994; 
all other fishing operations during the period from July 31, 1994 to August 11, 1994 
were conducted in the U.S. portion of Georges Bank. During this period, additional 
studies were conducted to assess the harvest efficiencies between dredges 
constructed with 3 inch (75 mm) rings and 3.50 inch (87 mm) rings. 
' 
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Harvest Data 
Of the 237 tows conducted during this cruise, detailed harvest data was 
obtained for 69 tows. Of the 100 tows conducted within the Canadian portion of 
Georges Bank, detailed harvest information was collected for 33 tows. This 
information included quantity of scallop harvested,' quantity and size distribution (shell 
height in 5 mm intervals) of scallops retained for shucking, quantity and size 
distribution of scallops discarded and shell height (SH): meat weight relationships for 
eacl1 of the three resource areas harvested within Canadian waters. Shell height:meat 
weight relationships were obtained by dissecting adductor muscles from scallops 
(N = > 15) for each 5 mm interval of SH to obtain an average meat weight for each SH 
interval. Shell height:meat weight relationships for the three harvest areas were 
combined to obtain production estimates for each dredge (Figures 1, 2, 3 and 4). 
Production estimates for both dredges (Canadian portion of Georges Bank) 
indicated that the 87 mm ring dredge was more efficient than the 81 mm ring dredge 
(Table 1). Total harvest for the 87 mm dredge exceeded th~ 81 mm ring dredge by 94 
kg or 4.5%. Other parameters of production including baskets of scallops harvested, 
number of scallops harvested and kg of meats per basket were all positive in favor of 
' 
the 87 mm ring dredge (Refer to Table 1). 
"Quantities of harvested scallops were estimated by counting the number of baskets 
(± 0.1) for each dredge. Each basket contained about 1.5 bushels. The number of 
scallops in each basket varied with the size distribution of the scallops. 
Shell height distributions of all scallops harvested for each dredge was used as 
an indicator of relative size selectivity. Tile data is separated into identifiable resource 
areas as they differ in bottom type, abundance of scallops and the size distribution of 
scallops within each population. The resource areas are identified as Georges Bank 
Northern Edge, Georges Bank Canadian Portion, Georges Bank Southeast Ports, 
Georges Bank Southeast Channel (Refer to Figures 5, 6, 7 and 8; Tables 2 and 3). Of 
particular interest for this report is the data pertaining to the Canadian portion of 
Georges Bank which was characterized by a relatively high abundance of large 
scallops greater than 100 mm and in most cases, relatively free of large rocks and 
cobbles. In contrast, the other resource areas were characterized as having a low 
abundance of scallops most of which were less than 100 mm and a greater frequency 
of rocks and large cobbles. Care must be exercised when comparing fishing gear 
performance between widely diverse conditions in resource abundance, size 
distribution, and bottom type as parameters of relative selectivity and efficiency of 
scallop dredges can be significantly altered in each case. Conditions in the Canadian 
portion of Georges Bank were ideal with high scallop abundance and multiple year 
classes. However, there appears that at least one and possiply two year classes were 
missing or in low abundance in this particular resource area; there were relatively few 
scallops in the 60-90 mm size range. , 
A major objective of the study, that was to evaluate the 81 and 87 mm ring 
scallop dredges in healthy resource areas, was accomplished. Selective equality 
between the two dredges was reached with scallops in the 90-95 mm size range (93 
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rnrn midpoint). As expected, fewer small ( < 90 mm) scallops and conversely, more 
larger scallops (> 95 m) were harvested by the 87 rnm ring dredge. The superior 
harvesting efficiency of larger ring scallop dredges in resource areas dominated by 
large scallops has been previously documented (Bourne 1965; DuPaul et al 1989). 
Consequently, if management wishes to increase the ring size of scallop dredges to 
reduce the capture and delay the entry of undersized scallops, such changes should 
be implemented when the scallop resource is composed of multiple year classes and 
more so, if there is relatively high abundance of larger (> 100 mm) scallops. 
Moisture (% water) and protein data were obtained for both freshly shucl<ed 
scallop meats and or scallop meats at time of offloading. Moisture values ranged 
from 73.74 to 77.51 with an average of 75.82 (N = 6) and protein values ranged from 
17.65% to 20.67% with an average of 19.29% (N = 6) for freshly shucked scallop 
meats. At offloading after five to nine days stowage, moisture values ranged from 
75.08 to 77.15 with an average of 76.51 (N = 7). Protein values at offloading ranged 
from 17.59% to 19.23% with an average of 18.25% (N = 7). For each moisture and 
protein analysis, seven freshly shucked scallop meats were ~ealed in freeze-proof 
plastic, immediately frozen and returned to the laboratory (Virginia Institute of Marine 
Science, Nutrient Analysis Laboratory). Analyses were conducted on composite 
' 
homogenates of each sample according to standard AOAC methodology (AOAC 
1990). This information, along with the appropriate shell height:meat weight 
relationships, can be used to calculate catch estimates at point of harvest and at 
offloading. 
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APPENDIX 1. 
F ;v Tradition Tow Log Data 
Cruise No. 94-074 
' 
FN Tradition Tow Log Data 
Tow# Date Start End Loran Data Speed Depth Baskets Comments 
time time Start Start End End (1m) 3.25" 3.5" 
1 7/31 3:56pm 4:49pm 13702.8 43664.6 13668.8 43669.5 5 47-50 0.58 0.5 
2 5:01 5:47 13662.1 43671.7 13632.7 43687.1 5.1 50-51 0 0.25 obj 3.25" 
3 5:59 6:53 13626.1 43689.3 13592.7 43688.2 5 38-50 0 0.5 obj 3.25" 
4 7:08 8:02 13585.2 43691.3 13550.8 43705.5 5 34-35 0.5 0.75 
5 8:14 8:58 13546.7 43704.4 13561.4 43689.1 5.2 32-35 0 0.5 drag broke 3.25"; dog leg tow 
6 9:08 10:05 13564.5 43688.1 13548.1 43707.4 5 33-35 1.08 0.75 dog leg tow 
7 10:16 11:05 13550.1 43706.4 13580.3 43682.7 5 33-35 0.92 0.75 sweep chain off 3.5" 
8 11:20 12:12 13580 43683 13598.5 43660.2 5.1 30-34 1.08 0.5 long dog leg tow 
9 12:22 1:19 13600.9 43687.3 13586.7 43671.4 5 30-34 0.92 0.83 turn wide tow 
10 1:28 2:11 13584.4 43671.8 13564.9 43694.6 5 31-35 1.08 0.67 
11 2:23 3:15 13565.9 43694.9 13546.1 43710 5.2 33-36 0.58 0.5 
12 3:28 4:25 13545.9 43712.4 13511.5 43717 4.8 35-36 0.42 0.33 
13 4:37 5:27 13505.3 43719.3 13469.7 43721.8 5.7 34-36 0.58 0.33 
14 5:37 6:28 13466.3 43724.9 13450.3 43753.5 6 36-38 0.42 0.42 2.5 shackles added to 3.5" 
15 6:38 7:26 13446 43756.2 13416.5 43764.6 4.5 40-43 0.5 0.17 slower speed no good? 
16 7:51 8:51 13410.6 43766.9 13387.9 43795.7 6.1 40-25 0.75 0.5 3.5" less 20 minutes 
17 9:00 9:51 13388.9 43793.6 13394.9 43784.8 6.1 25-26 0.58 0.5 turn around 13400.6, 43775.6 
18 10:05 11:10 13394.5 43784.2 13372.2 43815.4 6 23-25 0.75 0.75 
19 11:20 12:11 13370 43818 13343.1 43838.3 5.7 47-50 0.25 0.25 big shell, small meats 
20 12:23 1:26 13338.9 43839.6 13292.8 43848.1 5.6 40-42 0.67 0.3 big shell, small meats 
21 8/1 1:42 2:40 13284.2 43844.8 13243.4 43848.5 5.8 30-33 1 0.83 better meats 
22 2:48 3:48 13240 43848.7 13196.9 43855.2 5.7 29-32 0.42 0.25 
23 3:57 5:05 13192.5 43856.3 13142.8 43871.8 5.9 35-40 0.92 0.67 
24 5:14 6:10 13138.8 43872.7 13095 43880.8 6 31-33 0.5 0.5 
25 6:19 7:05 13090 43881.8 13058.6 43882 5.7 30-26 0.83 0.75 
26 7:18 7:45 13054.5 43881.5 13044.2 43884.2 3 21-25 0 0 rocks, no scallops 
27 8:05 9:10 13035.6 43887 13001.9 43880.6 6 25-26 1.25 U7 
28 9:31 10:30 13002.9 43880.8 12996.1 43882.6 5.8 25-26 1.42 1.25 turn around 13029.5,43881.8 
29 10:42 11:33 12996 43880.9 130088.5 43878.2 6.1 23-25 1.25 1.08 same as #28 
30 11:44 12:58 13005.1 43880.1 12959 43899.3 6 23-43 1.5 1.08 ace time, 1 hour tow- hung up 
31 1:10 2:09 12954.7 43899 12915.5 43898.4 5.8 43 1.75 1.5 start 12000, 43000 
32 2:22 3:24 12911.6 43897.3 12901.9 43897.6 5.7 42-50 1.75 1.42 tum around 12888.6, 43897.7 
33 3:38 4:24 12905.9 43898.5 12928.5 43903.2 5.7 45-47 1.5 1.08 
34 4:38 5:25' 12925.1 43905.3 12900 43904 5 65-73 1.5 1.08 twine top fouled 3.5" 
35 5:40 6:34 12898.2 43901.6 12869.3 43899.9 5.5 50-48 2 1.5 
36 6:48 7:38 128772.2 43897.9 12900 43900 5.5 50 1.25 0.92 
.c:--
..._, 
37 7:49 8:32 12896.9 43900.5 12871.4 43898.6 5.5 50-51 1.5 1.08 
38 8:44 9:34 12872.3 43898.1 12874.6 43897.7 5.5 50-56 1.08 0.75 add 6 links to 3.5" sweep 
39 11:16 12:13 12874.5 43898.1 12875.6 43897.8 5.5 49-52 1.08 0.92 tum around 12891.1, 43899.2 
40 8/2 12:26 1:29 12877.1 43897.1 12906.7 43904 5.8 52-60 1.08 1.25 
41 1:42 2:48 12910.2 43904 12896.3 43899.6 5.5 50-57 2.08 1.83 
42 3:02 4:05 12891.1 . 43898.6 12903.8 43902 5.8 55-59 2.08 1.25 turn around 12880.8, 43899.9 
43 4:53 5:40 12903.3 43880.4 12876.9 43880.9 5.5 30-32 1.08 0.67 
44 5:52 6:28 12871.8 43551.6 12854 43876.4 5.5 30-32 5.75 4.5 over line - big stuff 
45 6:35 7:13 12852.1 43875.6 12843.8 43864.7 5.5 30-34 6.5 4.75 
46 7:21 7:59 12841.5 43864 12831.2 43853.6 5.5 30-34 4.5 4. 75 a-little smaller 
47 8:08 8:45 12830.8 43852.1 128823.5 43844.8 5.5 40-38 6.75 6 
48 8:55 9:34 12824.2 43843.6 12818.5 43843.4 5.5 40-38 5.75 5.75 
49 9:42 10:21 12818.7 43841.6 12798.1 43844.8 5.5 36-40 6.5 6 rocks, ga1iers 
50 10:30 11:09 23795.6 43845.8 12773.4 43857.1 5.5 36-40 6 8 
51 11:19 12:00 12770.2 43856.3 12787.7 43843.1 5.5 40 6.5 7.5 
52 12:10 12:51 12790.7 43841.1 12788.5 43852.5 5.3 38-40 6.5 6.5 
53 1:01 1:44 12786 43853.8 12789.9 43849.7 5.3 38-40 8.75 7 tum around tow 
54 1:52 2:33 12792.2 43848.3 12799.1 43844.3 5.2 36-39 4.5 5.5 seed 
55 2:42 3:22 12797 43816 12777.1 43860.5 5 38-40 8 7.5 
56 3:39 4:22 12778.9 43857.4 12794.1 43843.8 5.2 38-40 7 7.5 
57 4:37 5:18 12796 43844 12780 43858.2 5 38-40 6 6.75 
58 5:26 6:02 12780.1 43857.2 12793.2 43855.9 5.2 5.5 5.5 
59 6:14 6:40 12792 438858.3 12793.8 43864.6 5.3 38-40 0 0 grass, starlish 
60 6:50 7:10 12796.2 43864.4 12799.2 43859.4 5.5 37-40 4.08 4 
61 7:23 7:58 12808.5 43859.7 12824.3 43861.5 5.2 37-38 7 6.75 
62 8:11 8:52 12827.2 43862.1 12841.1 43868 5.3 35 5 ilip flip 3.5" drag 
63 9:02 9:38 12838.1 43869.9 12828.1 43882.6 5.5 37-40 5 6.08 
64 9:46 10:26 12830.8 43879.7 12849.4 43862.1 5.5 34-40 6 8.08 
65 10:39 11:23 12847 43862.7 12828.5 43880.2 5 35 2.08 4 12000,43000 
66 8/3 11:39 12:20 12829 43877.2 12852.7 43858.8 5.5 35 6 8 
67 12:30 1:15 12853.8 43858.9 12850 43859 5.5 35 3.92 6.75 
68 1:25 2:08 12826.7 43878.9 12853.1 43857.9 5.5 35 3.08 4.08 
69 2:16 2:57 12827.9 43877.3 12846.6 43861.3 5.3 35 8 6.5 
70 3:06 3:47 12845.6 43862.8 12824.5 43878.6 5.5 35 8.5 8 
71 3:59 4:41 12826.7 438777.8 12846.8 43861.3 5.3 35 6.5 7.5 back job 3.5' 
72 4:50 5:32 12845 43863.1 12821.1 43879.4 5.5 35 4 bj 
73 5:53 6:40 12820 43880 12843.9 43863.2 5.8 35 3.75 5.5 
74 6:47 7:29 12842 43864.9 12821.9 43881 5.5 35-40 5.75 5 
75 7:58 8:23 / 12821.7 43879.7 12848.9 43863.3 5.8 35-40 3.5 6 
76 8:34 9:18 12845.4 43864.4 12821.4 43882.3 5.5 5.75 6 
77 9:27 10:05 12820.4 43883.3 12830.2 43891.3 5 50-45 1 3.75 shoes starboard 
_,_ 
Oo 
37 7:49 8:32 12896.9 43900.5 12871.4 43898.6 5.5 50-51 1.5 1.08 
38 8:44 9:34 12872.3 43898.1 12874.6 43897.7 5.5 50-56 1.08 0.75 add 6 links to 3.5" sweep 
39 11:16 12:13 12874.5 43898.1 12875.6 43897.8 5.5 49-52 1.08 0.92 turn around 1289U, 43899.2 
40 8/2 12:26 1:29 12877.1 43897.1 12906.7 43904 5.8 52-60 1.08 1.25 
41 1:42 2:48 12910.2 43904 12896.3 43899.6 5.5 50-57 2.08 1.83 
42 3:02 4:05 12891.1 43898.6 12903.8 43902 5.8 55-59 2.08 1.25 turn around 12880.8, 43899.9 
43 4:53 5:40 12903.3 43880.4 12876.9 43880.9 5.5 30-32 1.08 0.67 
44 5:52 6:28 12871.8 43551.6 12854 43876.4 5.5 30-32 5.75 4.5 over line - big sMI 
45 6:35 7:13 12852.1 43875.6 12843.8 43864.7 5.5 30-34 6.5 4.75 
46 7:21 7:59 12841.5 43864 12831.2 43853.6 5.5 30-34 4.5 4. 75 a little smaller 
47 8:08 8:45 12830.8 43852.1 128823.5 43844.8 5.5 40-38 6.75 6 
48 8:55 9:34 12824.2 43843.6 12818.5 43843.4 5.5 40-38 5.75 5.75 
49 9:42 10:21 12818.7 43841.6 12798.1 43844.8 5.5 36-40 6.5 6 rocks, gaiters 
50 10:30 11:09 23795.6 43845.8 12773.4 43857.1 5.5 36-40 6 8 
51 11:19 12:00 12770.2 43856.3 12787.7 43843.1 5.5 40 6.5 7.5 
52 12:10 12:51 12790.7 43841.1 12788.5 43852.5 5.3 38-40 6.5 6.5 
53 1:01 1:44 12786 43853.8 12789.9 43849.7 5.3 38-40 8.75 7 turn around tow 
54 1:52 2:33 12792.2 43848.3 12799.1 43844.3 5.2 36-39 4.5 5.5 seed 
55 2:42 3:22 12797 43816 12777.1 43860.5 5 38-40 8 7.5 
56 3:39 4:22 12778.9 43857.4 12794.1 43843.8 5.2 38-40 7 7.5 
57 4:37 5:18 12796. 43844 12780 43858.2 5 38-40 6 6.75 
58 5:26 6:02 12780.1 43857.2 12793.2 43855.9 5.2 5.5 5.5 
59 6:14 6:40 12792 438858.3 12793.8 43864.6 5.3 38-40 0 0 grass, starfish 
60 6:50 7:10 12796.2 43864.4 12799.2 43859.4 5.5 37-40 4.08 4 
61 7:23 7:58 12808.5 43859.7 12824.3 43861.5 5.2 37-38 7 6.75 
62 8:11 8:52 12827.2 43862.1 12841.1 43868 5.3 35 5 flip llip 3.5" drag 
63 9:02 9:38 12838.1 43869.9 12828.1 43882.6 5.5 37-40 5 6.08 
64 9:46 10:26 12830.8 43879.7 12849.4 43862.1 5.5 34-40 6 8.08 
65 10:39 11:23 12847 43862.7 12828.5 43880.2 5 35 2.08 412000,43000 
66 8/3 11:39 12:20 12829 43877.2 12852.7 43858.8 5.5 35 6 8 
67 12:30 1:15 12853.8 43858.9 12850 43859 5.5 35 3.92 6.75 
68 1:25 2:08 12826.7 43878.9 12853.1 43857.9 5.5 35 3.08 4.08 
69 2:16 2:57 12827.9 43877.3 12846.6 43861.3 5.3 35 8 6.5 
70 3:06 3:47 12845.6 43862.8 12824.5 43878.6 5.5 35 8.5 8 
71 3:59 4:41 12826.7 438777.8 12846.8 43861.3 5.3 35 6.5 7.5 back job 3.5" 
72 4:50 5:32 12845 43863.1 12821.1 43879.4 5.5 35 4 bj 
73 5:53 6:40 12820 43880 12843.9 43863.2 5.8 35 3.75 5.5 
74 6:47 7:29 12842 43864.9 12821.9 43881 5.5 35-40 5.75 5 
75 7:58 8:23/ 12821.7 43879.7 12848.9 43863.3 5.8 35-40 3.5 6 
76 8:34 9:18 12845.4 43864.4 12821.4 43882.3 5.5 5.75 6 
77 9:27 10:05 12820.4 43883.3 12830.2 43891.3 5 50-45 1 3.75 shoes starboard 
-1'-
"' 
78 10:15 10:36 12828.6 43889.9 12824 43883.3 5.5 47·50 4.5 5.08 
79 10:49 11:35 12825.7 43879.9 12833.1 43891 5.3 47-50 6.75 6 clean 
80 11:47 12:10 12836.1 43890.4 12845.2 43891.2 5 45-47 2.75 2.58 clean 
81 12:22 12:58 12845.5 43892.2 12854.6 43893 5.5 47-48 5 5.25 clean 
82 1:14 2:11 12858.8 43896.2 12834.3 43890.9 5.2 49-51 6.75 6.75 clean 
83 2:23 3:20 12829.6 43889.4 12812.4 43880.5 5.2 51·45 9.5 9.75 
84 3:34 4:42 12816.3 43878.8 12840.8 43889.5 5 43-47 9.75 9.5 
85 7:40 8:35 12831.77 43891.3 12828.3 43889.8 5 50-46 11 10.5 
86 8:56 9:55 12825.7 43888.5 12832.6 43891.4 5.3 50·46 9 8.5 
87 10:06 11:13 12830.6 43891.7 12830.8 43884.7 5.3 50-46 9.08 12 
88 11:23 12:02 12832 43881 12828.1 43883.4 5.8 42 7.5 9 ho!ein 3.25" 
89 8/4 12:13 12:57 12830.3 43883.8 12845.8 43892.4 5.3 42·45 5.83 7 
90 1:07 1:47 12844 43892 12823.1 43888.5 5.5 48-50 8 7.5 
91 2:05 2:51 12826.4 43887.5 12846 43892.9 5.3 48-50 7 7.08 
92 3:04 3:52 12843 43893 12824.5 43885.4 5.5 48 8.25 7.33 
93 4:04 4:51 12826.3 43886.1 12843.7 43892.7 5.5 48 7.83 5 
94 5:07 5:58 12840.8 43892.5 12820.5 43883.1 5.5 45·48 6.17 6 
95 6:10 7:15 12821.9 43882.8 12848.4 43892.3 5.5 44-48 11 9.83 
96 . 7:27 8:17 12845.7 43891.9 12822.2 43886 5.5 44-48 7 7 
97 8:36 9:29 12823.8 43884.6 12845.7 43886.3 5.5 42-46 6.5 7 
98 9:39 10:10 12844 43888.5 12850.1 43869.3 5 32·34 6 6.5 steam 10 minutes to #99 
99 10:42 11:20 12860 43859.9 12863.1 43840.9 5 25·32 0.5 0.5 
100 1:30 2:04 12842.2 43749.7 12837.7 43739.9 5.5 39·40 4 3.92 SE part· gaffers 
101 2:13 3:00 12837.5 43737.1 12842.1 43718.3 5.7 40·42 7 8.5 
102 3:13 4:00 12844.2 43718 12840.2 43714.8 5.5 42·44 7 8.75 
103 4:10 5:00 12842.1 43714.6 12836.1 43714.3 5.5 42-44 7.5 7 
104 5:12 6:02 12837 43715.5 12843.4 43730.9 5.2 41·44 6.08 6.25 
105 6:14 7:00 12840.2 43732.7 12835.4 43719.5 5.4 41-44 5.25 6.75 
106 7:11 8:01 12835.2 43721.4 12856.3 43725.5 5.4 40-41 4.75 4.5 bigger meats, 30 ct 21bs 
107 8:12 8:58 12855.8 43724.9 12852.1 43709.7 5.3 40·44 4.5 4.08 
108 9:10 10:01 12850.6 43711.7 12837.9 43732.7 5.4 40-42 8 7 
109 10:14 11:06 12936.4 43731.8 12851.1 43710.9 5.4 40-42 7.5 6.92 
110 11:18 12:08 12849.5 43712.4 12838.7 43732.8 5.1 40-43 7.75 7.75 
111 8/5 12:19 12:28 12837.9 43730.7 12848.9 43714.8 5.5 40-43 8 7.25 
112 1:08 2:00 12848.3 43714.5 12838 43735.1 5.5 40·43 7 9.5 
113 2:12 3:01 12837.1 43736 12850.2 43713.3 5.5 40·43 7 7 
114 3:10 4:02 12850.5 43713.8 12838.2 43735.1 5.5 40-43 7 6.75 
115 4:12 5:14 12838 437734 12851 43711.1 5.5 40·43 9.75 10 
116 5:23 6:25/ 12850.7 43712.5 12835.5 43736.3 5 40-43 8.08 7.75 
117 6:36 7:39 12835.5 43736.4 12850.1 43712.7 5 40·43 7 6.75 
118 7:52 8:52 12847.7 43715.5 12832.8 43739.7 5 40-43 ·8 7 
Ln 
0 
119 9:07 10:14 12830.8 43739.6 12847.2 43714.2 5.2 40-43 8 8.25 
120 10:25 11:25 12846.8 43715.7 12834.4 43738.8 5 40-43 7.5 6 
121 11:40 12:43 12834.9 43736.4 12851.4 43707.8 6 40-43 9 8.83 turn around 858.7, 697.6 
122 12:54 2:00 12852.4 43704.8 12843.6 43717.6 5.5 40-44 8.92 9.17 
123 2:16 3:20 12845.2 43719.2 12832.1 43743.6 5.5 40-44 8 6.75 
124 3:34 4:28 12853.9 43741 12846.7 43714.7 5.5 40-44 7 6.5 
125 4:37 5:40 12845.6 43716.1 12851.5 43697.8 5.3 44-45 8.75 9.25 
126 5:51 6:36 12850.6 43696.77 12830.8 43698.8 5 45-47 4.08 4.08 
127 6:47 7:33 12828.4 43699 12836 43685.8 5 48-50 5.25 5 
128 7:45 8:30 12838.7 43685.1 12861.7 43676.4 5 48-50 4 3.5 
129 8:41 9:34 12862.6 43678.6 12868 43692 5.5 48-45 6.5 8 
130 . 9:42 10:39 12870.9 43695.5 12854.6 43710.9 5.8 44-42 3.5 4.08 
131 10:49 11:54 12851.7 43710.4 12849 43704.9 5.5 40-44 9.5 9.08 
132 8/6 12:06 1:06 12845.5 43707.1 12863.3 43698.4 5.5 40-44 8.92 8.5 
133 1:16 2:22 12865.2 43695.5 12849 43708.3 5.5 40-44 8.75 10.08 
134 2:38 3:47 12848.1 4371 0.5 122859.1 43703.1 6 40-44 8 9.5 
135 3:59 5:00 12858 43703.8 12862.8 43705 6.2 40-44 5.08 flip flip 3.5" drag 
136 5:18 6:12 12865.6 43702.1 12846.4 43708.4 5.5 40-44 7.5 8 
137 6:28 7:31 12841.1 43712.4 12856 43698.4 5.5 40-44 5.5 7 
138 7:40 8:33 12859.2 43695.8 12851.3 43687.3 5 45-47 7 8 
139 8:46 9:00 12852.8 43686.5 12877.1 43681.3 5 47-49 6.5 7 
140 9:10 10:41 12879.6 43670.4 12900 43682.5 5 48-49 3.5 4 ring out 3.25" gear bag 
141 10:20 11:40 12899 43671.4 12892.7 43660.8 5 49-51 4.5 4.92 
142 11:51 12:53 12889.2 43661.1 12908.7 43643.2 5 50-52 5.25 6.08 
143 1:04 1:54 12911.4 43641.2 12937.1 43618.1 5 50-52 8 9 
144 2:06 3:01 12938.4 43615.6 12943.9 43602.2 5 50-52 0.75 0.5 
145 3:13 4:11 12946.1 43599.4 12976.2 43579.2 5.3 50-47 0 0 over Hague line, 13000, 43000 
146 4:15 5:30 12981.6 43575.2 13017.9 43554.1 5.3 48-50 0 0 
147 5:42 6:36 13022.7 43555 13051.6 43550 5.3 48-50 0 0 
148 7:08 7:54 13053.9 43551.3 1348.6 43567.6 5.2 47 0 0 
149 8:23 9:20 13051.9 43570.9 13081.4 43559.6 5 40-47 0.5 0.5 
150 9:34 10:34 13086.2 43558 13121.4 43538.2 5.2 39-40 0.75 0.58 
151 10:50 12:33 13126.7 43535.5 13133.5 43515.8 5 40-44 1 0.75 
152 8/7 12:13 1:40 13130.9 43517.5 13091.2 43516.2 5.3 44-47 0.25 0.25 
153 2:18 3:20 13101.6 43530.7 13125.7 43536.7 5.3 38-39 0.67 0.42 
154 4:43 5:34 13194 43549.8 13209.3 43555.4 5 36-38 1.08 1 
155 5:52 6:55 13222 43563.4 13261.3 43557.1 5 36-38 0.92 1.08 
156 7:05 7:57/ 13268.5 43556.7 13292.7 43544.9 5 36-38 0.5 0.5 
157 8:10 9:18 13300.3 43543.7 13335.8 43540.9 5 36-38 0.83 0.75 
158 9:30 10:30 13335.8 43544.1 13352.7 43554.8 4.9 34-36 1.08 1.08 
159 10:43 11:46 13350.5 43557.7 13316.9 43581.4 4.9 31-34 0.58 0.58 ln 
f-' 
160 11:56 1:03 13313.4 43582.8 13277.2 43584.3 4.9 31-32 0.75 0.75 
161 1:16 2:16 13280 43581.3 13307.1 43551.7 4.8 33-36 0.92 1 
162 2:33 3:35 13313.9 43545.6 13317.6 43517.3 5.2 36-42 1.08 < 
' 163 3:46 4:31 13320.7 43512.8 13310.8 43522.4 5 44-41 1.08 0.92 
164 4:41 5:40 13311.5 43524.5 13337.8 43535.1 5 40-38 0.92 0.92 
165 5:52 6:46 13339.5 43535.7 13366.6 43539.3 5 38-35 0.67 0.75 
166 6:53 7:53 13369.3 43540.1 13401.3 43546.1 5.2 35-31 0.17 0.17 
167 8/8 12:06 12:54 13714.9 43529.7 13743.7 43522.9 5 35 0.92 0.92 
168 1:04 2:16 13747.5 43521.3 13783.4 43524.8 4.8 35-39 0.58 0.58 
169 2:27 3:28 13783.6 43526.9 13760.6 43557.9 5 39-41 0.83 1 
170 3:40 4:35 13761 43560.2 13747.2 43585.5 4.8 40-41 0.83 0.75 
171 4:56 5:50 13747.5 43587.1 13722.1 43591.8 5 40-41 0.67 0.67 
172 6:04 6:51 13725.7 43591.8 13729.3 43594.1 5 50-41 0.92 0.83 
173 7:03 7:55 13728.1 43591.5 13727.3 43593.7 5 40-41 0.25 0.5 piggy back 
174 8:13 9:07 13730.8 43592.4 13752.1 43573.7 5 44-40 0.75 0.5 
175 9:14 10:14 13754.1 43572.5 13760 43542.3 5.2 40 1.17 0.92 
176 10:23 11:28 13760.2 43540.8 13737.7 43526.2 5.5 '37-33 0.75 1 
177 11:41 12:37 13733.7 43528.8 13699.2 43533.6 5.5 32-35 0.75 < 
' 178 12:43 1:53 13700.6 43532 13745.7 43522.3 5.5 32-35 0.5 0.92 
179 1:59 2:57 13747.5 43522.5 13759.3 43543.6 5.3 34-37 1 0.83 
180 3:10 4:06 13759 43545 13752 43575.6 5.3 37-41 0.92 0.92 
181 4:20 5:24 13752.3 43571.1 13765.1 43536.4 5 36-38 1.25 1 
182 5:44 6:46 13767.6 43535.5 13754.8 43564.2 5 36-41 1.08 0.92 
183 6:57 7:55 13756 43562.2 13728.3 43557.9 5 36-34 0.75 0.75 
184 8:04 9:00 13727.6 43556 13755.5 43549 5 34-36 0.58 0.58 
185 9:10 10:06 13756.5 43546.5 13755.9 43552.1 5 36-39 1.08 0.75 
186 10:16 11:04 13757.9 43550 13775.7 43527.6 5 36-38 0.75 0.67 
187 8/9 12:37 1:34 13771.3 43537.1 13791.3 43551.9 5.3 36-43 1.08 0.75 3" gear on slarboard side 
188 1:46 2:41 1379:3.3 43552.2 13825.9 43547.5 5.5 36-40 1.92 1 
189 2:50 3:50 13828.4 43545.7 13857.6 43556.4 5.5 25-31 1.5 0.92 
190 4:02 5:10 13961.9 43552.1 13843.4 43573 5 25-30 1 1.08 lurn around 
191 5:20 6:09 13844.9 43570.4 13848.7 43554 5.5 25-30 1.75 0.75 
192 6:16 7:04 13849.7 43551.7 13856.5 43539.7 5.5 30-32 0.42 0.5 
193 7:12 8:00 13855.4 43539.2 13830.6 43545.9 5 33-36 0.92 0.75 
194 8:13 8:59 13829.1 43547 13802 43556.8 5.5 33-37 1.25 0.75 
195 9:12 10:00 13799 43556.8 13763.3 43553.7 5 33-37 0.92 0.83 
196 10:22 11:15 13760.4 43558.9 13739.6 43589.2 5 33-37 1.75 0.75 
197 11:31 12:31 13731.7 43595.5 13702 43588.4 5.3 35-37 1.33 1.25 
198 12:41 1:30 13701.6 43591.4 13666 43611.6 5.2 37-39 1.08 1.08 
199 1:42 2:41 13667.4 43611.9 13665.8 43616.4 5.5 33-37 1.25 1 
200 3:01 4:00 13662.1 43616.2 13645 43640.1 5.5 33-30 0.25 0.08 
lr. 
"' 
201 4:13 5:01 13641.2 43644.3 13612.6 43656.2 5.5 32-36 0.75 0.67 
202 5:10 5:58 13610.1 43657.6 13579.7 43674.4 5.5 30-35 1.25 1 
203 6:10 7:00 13581 43673 13556.7 43686.3 5.5 33-35 1.42 0.75 
204 7:10 8:00 13559.2 43688.7 13542 43712.6 5.5 33-35 0.75 0.75 
205 8:11 9:00 13543.9 43713.6 13534.1 43713.4 5.5 40-39 0.25 0.25 
206 9:09 10:07 13535.8 43712.6 13568.5 43691 5.5 36-34 1 0.75 
207 10:16 11:10 13566.6 43593.9 13563.7 43692.5 5 37 1 0.75 
208 11:23 12:15 13564.7 43594.3 13533.3 43714.2 4.9 36-37 0.5 0.25 
209 8/10 12:38 1:33 13530.8 43718.3 13559.1 43699.6 4.8 33-36 0.5 0.5 
210 1:43 2:46 13561.3 43698.3 13556.3 43702.3 5 33-35 0.92 0.75 
211 2:55 3:57 13556 43700.4 13542.9 43711.5 5 33-35 0.5 1 
212 4:09 4:39 13545 43707.9 13557.1 43691.5 5 33-35 0.75 0.75 
213 4:47 5:00 13560.1 43689.4 13558.1 43693.8 5 34 0.5 0.5 
214 5:10 6:08 13558.6 43692.7 13535 43712.8 5 33-35 0.42 0.75 2 holes in 3" gear 
215 6:24 7:30 13537.5 43709.5 13557.7 43692.9 5 31-35 1.75 1.08 
216 7:42 8:59 13559.3 43691.3 13534.2 43711.8 5.5 33-35 1.58 1.42 
217 9:10 9:55 13535.3 43712.3 13559.2 43694.2 5.5 33-35 0.92 0.67 
218 10:07 10:45 13557.7 43696.9 13533.9 43712.5 5.5 33-35 1 0.67 
219 10:54 11:55 13534.2 43713.7 13565.3 43690.8 5.5 33-35 1 0.67 
220 12:05 12:51 13561.5 43693.8 13533.8 43711.6 5.5 33-35 0.92 0.83 
221 1:00 2:10 13533.4 43711.9 13562 43690.4 5.5 33-35 1.42 1 
222 2:18 3:35 13562.2 43689.5 13533.1 43712.3 5.2 33-35 1.75 1.08 
223 3:41 4:48 13535.5 43710.3 13564.6 43690.3 5.1 33-35 1.25 1 
224 4:58 6:08 13566.6 43688.2 13532.8 43712 5 33-36 1.5 1.5 
225 6:17 7:35 13532.6 43709.3 13562.4 43687.4 5.2 33-36 1.33 1 
226 7:45 9:00 13562.8 43688.9 13530.7 43712.8 5 33-36 1.25 1.25 
227 9:10 10;30 13532.4 43713.2 13562.7 43689.7 5 33-36 1.25 1.08 
228 10:41 ·. 11:47 13562.1 43692.8 1332.3 43712.3 5 33-36 1.75 1 
229 8/11 11:56 . 12:56 13534.5 43712.7 13565.6 43698.7 5.2 32-35 0.75 1 
230 1:04 2:03 13566 43700.7 13555.7 43719.1 5.2 39-40 0.08 0.5 
231 2:13 3:16 13554.8 43720.3 13596.4 43711.9 5.2 39-52 0.08 0.25 
232 3:30 4:51 13602 43707.2 13653.6 43692.7 5.5 52-56 3.08 0.75 
233 5:01 6:03 13657.9 43691 13699.3 43681.9 5.2 56-52 2.75 0.25 
234 6:14 7:08 13703.5 43681.4 13699.8 43681.8 5.2 50-54 2.08 0.75 
235 7:16 8:18 13701.3 43682.2 13696.3 43683.7 5.2 50-54 2 0.5 
236 8:30 9:34 13699.5 436882.7 13715.8 43685.2 5.2 45-54 1.42 0.5 
237 9:46 10:45 13711.7 43685.4 13703.1 43713.7 5.3 47-54 2 0.75 
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FIGURE 1 
Tows 49-54 
Canadian portion of Georges Bank 
Meat weigt1t vs, Shell height (August 2, 1994) 
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FIGURE 3 
Canadian portion of Georges Bank 
Meat weight vs. Shell height (August 5, 1994) 
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FIGURE 4 
Canadian portion of Georges Bank 
Meat weight vs. Shell height (Combined areas) 
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FIGURE 5 
Shell height frequency distribution of sea scallops 
harvested with a 3.25 and 3.50 inch ring scallop dredge 
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FIGURE 6 
Shell height frequency distribution of sea scallops 
harvested with a 3.25 and 3.50 inch ring scallop dredge 
August 1994 
Georges Bank, Southeast 
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FIGURE 7 
' Shell height frequency distribution of sea scallops 
harvested with a 3.25 and 3.50 inch ring scallop dredge 
August 1994 
Georges Bank - Canada 
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FIGURE 8 
Shell height frequency distribution of sea scallops 
harvested with a 3.00 and 3.50 inch ring scallop dredge 
August1994 
Georges Bank - Southeast Channel 
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TABLE i 
Harvest efficiency of 3.25 and 3.50 inch ring scallop dredges. 
Data is inclusive to scallops retained or shucking (> '70-75 mm) 
and does not include discarded scallops ( < '10 mm). 
Canadian portion of Georges Bani<, Tows 44-143. 
Total II scallops sampled 
Total II baskets sampled 
Total II baskets harvested 
Per cent of baskets sampled 
Total II of scallops harvested 
Total harvest of scallop meats (kg) 
Avg harvest of meats per basket (g) 
3.25' 3.5' 
18490.35 
136.74 
638.48 
0.214165 
86336.99 
2084.885 
3265.388 
19090.82 
135.75 
646.13 
0.210097 
90866.69 
2178.003 
3370.843 
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TABLE 2 
Size distribution and yield of scallops retained for 
shucking harvested by 3.25 inch and 3.50 inch ring scallop dredges. 
Canadian portion of Georges Bank, Tows 44-143. 
3.25" rings 
Shell height midpoints 17.5 22.5 27.5 32.5 37.5 42.5 47.5 52.7 57.5 62.5 
Shell heights 15·20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65 
Tot retained in hauls sampled 0 0 0 0 0 0 0 0 0 0 
Per cent composition 0 0 0 0 0 0 0 0 0 0 
Tot retained 0 0 0 0 0 0 0 0 0 0 
Production (g) 
Production (kg) 
Production/basket (g) 
3.5" rings 
Sheil height midpoints 17.5 22.5 27.5 32.5 37.5 42.5 47.5 52.7 57.5 62.5 
Shell heigts 15-20 20-25 25·30 30-35 35-40 40-45 45-50 50-55 55-60 60·65 
Tot retained in hauls sampled 0 0 0 0 0 0 0 0 0 0 
Per cent composition 0 0 0 0 0 0 0 0 0 0 
Tot retained 0 0 0 0 0 0 0 0 0 0 
Production (g) 
Production (kg) 
Production/basket (g) 
/ 
67.5 72.5 77.5 82.5 
65-70 70"75 75-80 80-85 
0 16.875 91.45 267.9233 
0 0.000913 0.004946 0.01449 
0 78.79443 427.0074 1251.014 
67.5 
65-70 
0 
0 
0 
499.4002 3278.684 11498.12 
0.4994 3.278684 11.49812 
0.782171 5.13514 18.00858 
72.5 77.5 82.5 
70-75 75-80 80-85 
0 67.5 211 
0 0.003536 0.011052 
0 321.2801 1004.298 
2466.88 9230.54 
2.46688 9.23054 
3.817931 14.28589 
0' 
w 
87.5 92.5 97.5 102.5 107.5 112.5 117.5 122.5 127.5 132.5 137.5 142.5 147.5 
85-90 90-95 95-100 100-105 105-110 110-115 115-120 120-125 125-130 130-135 135-140 140-145 145-150 
444.1417 595.2833 777.0517 1370.117 2222.745 3009.822 3401.762 3071.912 1984.01 888.305 271.3383 68.00667 9.61 
0.02402 0.032194 0.042025 0.074099 0.120211 0.162778 0.183975 0.166136 0.1073 0.048042 0.014675 0.003678 0.00052 
2073.83 2779.556 3628.287 6397.485 10378.66 14053.76 15883.84 14343.68 9263.937 4147.762 1266.96 317.5435 44.87197 
22575.71 35502.71 53920.04 109781.9 204249 315212 403726.6 411007.6 297823.9 148946.4 50611.7 14057.57 2193.625 
22.57571 35.50271 53.92004 109.7819 204.249 315.212 403.7266 411.0076 297.8239 148.9464 50.6117 14.05757 2.193625 
35.35852 55.60504 84.45063 171.9426 319.8988 493.6912 632.3247 643.7282 466.4577 233.2828 79.26905 22.01725 3.435699 
152.5 
150-155 
0 
0 
0 
87.5 92.5 97.5 102.5 107.5 112.5 117.5 122.5 127.5 132.5 137.5 142.5 147.5 152.5 
85-90 90-95 95-100 100-105 105-110 110-115 115-120 120-125 125-130 130-135 135-140 140-145 145-150 150-155 
325.125 528.86 912.375 1762.087 2386.38 3151.173 3579.567 3184.845 1936.077 789.1333 194.8933 50.89 9.416667 1.5 
0.01703 0.027702 0.047791 0.0923 0.125001 0.165062 0.187502 0.166826 0.101414 0.041336 0.010209 0.002666 0.000493 7.9E-05 
1547.499 2517.218 4342.636 8387.013 11358.47 14998.66 17037.68 15158.92 9215.154 3756.042 927.6348 242.2214 44.82056 7.139558 
16846.07 32151.91 64536 143922.6 223531.3 336405.1 433054.3 434367.9 296255.7 134879.7 37056.56 10723.08 2191.112 384.1514 
16.84607 32.15191 64.536 143.9226 223.5313 336.4051 433.0543 434.3679 296.2557 134.8797 37.05656 10.72308 2.191112 0.384151 
26.07226 49.76075 99.88082 222.7455 345.954 520.6461 670.2278 672.2608 458.5078 208.7501 57.35156 16.59586 3.391131 0.594542 
/ 
157.5 
155-160 
0 
0 
0 
157.5 
155-160 
0 
0 
0 
162.5 
160-165 
0 
0 
0 
162.5 
160-165 
0 
0 
0 
167.5 
165-170 
0 
0 
0 
167.5 
165-170 
"' -!> 
0 
0 
0 
3.25" rings 
Shell height midpoints 17.5 
Shell heights 15-20 
Tot retained in hauls sampled 0 
Per cent composition 0 
Tot retained 0 
Total discarded in hauls sample 0 
Total discarded 0 
Total caught 0 
Per cent composition of total 0 
3.5" rings 
Shell height midpoints 17.5 
Shell heigts 15-20 
Tot retained in hauls sampled 0 
Per cent composition 0 
Tot retained 0 
Total discarded in hauls sample 0 
Total discarded 0 
Total caught 0 
Per cent composition of total 0 
/ 
TABLE 3 
Size distribution of scallops retained for shucking and discarded 
haNested by 3.25 inch and 3.50 inch ring scallop dredges. 
Canadian portion of Georges Bank, Tows 44-143. 
22.5 27.5 32.5 37.5 42.5 47.5 52.7 57.5 62.5 67.5 72.5 77.5 82.5 
20-25 25·30 30·35 35·40 40·45 45·50 50·55 55·60 60-65 65-70 70-75 75-80 80-85 
0 0 0 0 0 0 0 0 0 0 16.875 91.45 267.9233 
0 0 0 0 0 0 0 0 0 0 0.000913 0.004946 0.01449 
0 0 0 0 0 0 0 0 0 0 78.79443 427.0074 1251.014 
0 0 50 173 593 1322 1364 418 184 222 546 537 350 
0 0 151.5152 524.2424 1796.97 4006.061 4133.333 1266.667 557.5758 672.7273 1654.545 1627.273 1060.606 
0 0 151.5152 524.2424 1796.97 4006.061 4133.333 1266.667 557.5758 672.7273 1733.34 2054.28 2311.62 
0 0 0.001453 0.005028 0.017233 0.038419 0.039639 0.012148 0.005347 0.006452 0.016623 0.019701 0.022169 
22.5 27.5 32.5 37.5 42.5 47.5 52.7 57.5 62.5 67.5 72.5 77.5 82.5 
20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65 65-70 70-75 75-80 80-85 
0 0 0 0 0 0 0. 0 0 0 0 67.5 211 
0 0 0 0 0 0 0 0 0 0 0 0.003536 0.011052 
0 0 0 0 0 0 0 0 0 0 0 321.2801 1004.298 
0 4 20 124 475 1011 998 357 120 182 330 358 281 
0 12.12121 60.60606 375.7576 1439.394 3063.636 3024.242 1081.818 363.6364 551.5152 1000 1084.848 851.5152 
0 12.12121 60.60606 375.7576 1439.394 3063.636 3024.242 1081.818 363.6364 551.5152 1000 1406.129 1855.813 
0 0.000116 0.000582 0.00361 0.013829 0.029433 0.029055 0.010393 0.003494 0.005299 0.009607 0.013509 0.017829 
0' 
<..n 
87.5 92.5 97.5 102.5 107.5 112.5 117.5 122.5 127.5 132.5 137.5 142.5 147.5 152.5 
85·90 90-95 95-100 100-105 105·110 110-115 115-120 120·125 125·130 130-135 135-140 140-145 145-150 150·155 
444.1417 595.2833 777.0517 1370.117 2222.745 3009.822 3401.762 3071.912 1984.01 888.305 271.3383 68.00667 9.61 0 
0.02402 0.032194 0.042025 0.074099 0.120211 0.162778 0.183975 0.166136 0.1073 0.048042 0.014675 0.003678 0.00052 0 
2073.83 2779.556 3628.287 6397.485 10378.66 14053.76 15883.84 14343.68 9263.937 4147.762 1266.96 317.5435 44.87197 0 
125 24 11 0 0 0 0 0 0 0 0 0 0 0 
378.7879 72.72727 33.33333 0 0 0 0 0 0 0 0 0 0 0 
2452.618 2852.283 3661.62 6397.485 10378.66 14053.76 15883.84 14343.68 9263.937 4147.762 1266.96 317.5435 44.87197 0 
0.023521 0.027354 0.035116 0.061353 0.099533 0.134778 0.152329 0.137558 0.088843 0.039778 0.01215 0.003045 0.00043 0 
87.5 92.5 97.5 102.5 107.5 112.5 117.5 122.5 127.5 132.5 137.5 142.5 147.5 152.5 
85-90 90·95 95-100 1 00·1 05 105-110 110-115 115-120 120·125 125·130 130-135 135-140 140-145 145-150 150-155 
325.125 528.86 912.375 1762.087 2386.38 3151.173 3579.567 3184.845 1936.077 789.1333 194.8933 50.89 9.416667 1.5 
0.01703 0.027702 0.047791 0.0923 0.125001 0.165062 0.187502 0.166826 0.101414 0.041336 0.010209 0.002666 0.000493 7.9E-05 
1547.499 2517.218 4342.636 8387.013 11358.47 14998.66 17037.68 15158.92 9215.154 3756.042 927.6348 242.2214 44.82056 7.139558 
81 15 3 1 2 1 0 0 0 0 0 0 0 0 
245.4545 45.45455 9.090909 3.030303 6.060606 3.030303 0 0 0 0 0 0 0 0 
1792.954 2562.672 4351.727 8390.044 11364.53 15001.69 17037.68 15158.92 9215.154 3756.042 927.6348 242.2214 44.82056 7.139558 
0.017225 0.02462 0.041808 0.080605 0.109182 0.144125 0.163686 0.145636 0.088532 0.036085 0.008912 0.002327 0.000431 6.9E-05 
/ 
157.5 162.5 
155-160 160·165 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
157.5 162.5 
155-160 160-165 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
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INTRODUCTION. 
The following information represents data collected over the 
course of five trips on commercial scallop vessels to examine the 
relative efficiency and selectivity of 3.25 and 3.50 inch ring sea scallop 
dredges. This represents a portion of our overall study which 
examines the harvesting characteristics of 3.0, 3.25 and 3.50 inch ring 
scallop dredges funded by a NMFS S-K Fishery Development Grant, 
the Virginia Sea Grant Marine Advisory Program and the Virginia 
Institute of Marine Science. The complete report is scheduled for 
delivery August 31, 1995. This preliminary data report was completed 
for the SARC Invertebrate Subcommittee meeting in Woods Hole, 
Massachusetts on May 22-26, 1995. 
The data report is divided into three data sets, one (Data set #3) 
based on the gear trials conducted on Georges Bank in September 
1994 with 3.25 and 3.50 inch ring scallop dredges. Data set #1 
pertains to a series of tows conducted during the same trip but 
comparing the performance of 3.0 and 3.5 inch ring scallop dredges .. 
Data set #2 pertains to data obtained during four trips in the mid· 
Atlantic region and compares the performance of 3.25 and 3.50 inch 
ring dredges. However in some of the graphics, data from the 3.25 
inch ring dredge for the November 1993 trip is included to illustrate 
the emergence of a strong year class. 
Each data set contains relative efficiency calculations 
standardized to one hour of towing time, shell height frequency 
distribution for the tows sampled, shell height frequency distribution 
standardized for 50 hours of towing time and shell height percent 
composition. Information pertaining to vessel production, landings 
and economic performance will be included in the final report. 
The data set for Georges Bank is separated into three resource 
areas: (1) the northeast peak of Georges Bank including parts of 
Cultivator Shoal was characterized by relatively few scallops and hard 
bottom; (2) the Canadian portion of Georges Bank characterized by 
multiple year classes, and an abundance of large scallops; and (3) the 
southeast parts of Georges Bank characterized by a relatively low 
abundance of scallops with few scallops (less than 85 mm). The data 
69 
set for the mid·Atlantic is unique in the sense that it follows the 
recruitment of a very large year class which was documented by the 
1993 NMFS Scallop Survey and subsequent gear trials in November 
1993. At that time, large numbers of 60·65 mm seed scallops were 
harvested in several locations from east of Delaware Bay south to the 
Virginia Capes. The mid·Atlantic data set documents the relative 
recruitment of that year class to the 3.25 and 3.50 inch ring scallop 
dredges from November 1993 to April 1995. 
The preliminary data analysis presented in terms of relative 
efficiencies and shell height frequency distributions are useful starting 
points for examining the effects of increasing ring dredge size as a 
management tool. At this time, other than casual observations and 
preliminary interpretation of the data, it is premature to draw 
conclusions. 
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DATA SET 1. 
A comparison of 3.0" and 3.50" ring scallop dredges. Fishing 
operations were conducted on Georges Bank in the Great South 
Channel and SE of Cultivator Shoals on hard bottom. Catch from a 
total of 25 tows are included in this data set. 
\ 
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September 1994 
Relative Efficiency Table 
Total catch per hour by shell height 
72 
Shell 3.00" 3.511 Nominal Percent 
Height Rings Rings Reduction Reduction 
20-25 0 0 0 N/A 
25-30 0 0 0 N/A 
30-35 0 0 0 N/A 
35-40 0 0 0 N/A 
40-45 6 0 6 1.00 
45-50 22 3 19 0.86 
50·55 23 1 22 0.96 
\ 55-60 25 0 25 1.00 
60-65 16 2 14 0.88 
65-70 27 0 27 1.00 
70-75 21 0 21 1.00 
75-80 183 46 137 0.75 
80-85 999 127 872 0.87 
85-90 2225 363 1862 0.84 
90-95 2127 786 1341 0.63 
.95-100 1131 817 314 0.28 
100-105 617 486 131 0.21 
105-110 439 426 13 0.03 
110-115 463 409 54 0.12 
115-120 344 285 59 0.17 
120-125 193 239 -46 -0.24 
125-130 108 104 4 0.04 
130-135 47 66 -19 -0.40 
135-140 16 14 2 0.13 
140-145 2 1 1 0.50 
145-150 0 2 -2 N/A 
150-155 0 0 0 N/A 
155-160 0 0 0 N/A 
160-165 0 0 0 N/A 
165-170 0 0 0 N/A 
Totals 9034 4177 4857 0.54 
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DATA SET 2. 
Comparison of 3.25" and 3.50" ring scallop dredges. Data were 
collected during four trips conducted during 1994-95 in the mid-
Atlantic region in the Delmarva area (Delaware Bay south to the 
Virginia Capes). Catch from a total of 209 tows are included in this 
data set. 
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June 1994 - Mid-Atlantic 
Relative Efficiency Table 
Total catch per hour by shell height 
78 
Shell 3.25" 3.5" Nominal Percent 
Height Rings Rings Reduction Reduction 
20-25 1 1 0 0.00 
25-30 3 1 2 0.67 
30-35 34 15 19 0.56 
35-40 114 47 67 0.59 
40-45 136 79 57 0.42 
45-50 110 57 53 0.48 
50-55 47 30 17 0.36 
\ 55-60 28 10 18 0.64 
60-65 333 168 165 0.50 
65-70 2723 1120 1603 0.59 
70-75 13088 7490 5598 0.43 
75-80 27534 17129 10405 0.38 
80-85 . 22802 15191 7611 0.33 
85-90 6659 4628 2031 0.31 
90-95 979 725 254 0.26 
95-100 209 257 -48 -0.23 
100-105 209 221 -12 -0.06 
105-110 192 211 -19 -0.10 
110-115 152 225 -73 -0.48 
115-120 197 276 -79 -0.40 
120-125 181 253 -72 -0.40 
125-130 193 175 18 0.09 
130-135 114 124 -10 -0.09 
135-140 74 69 5 0.07 
140-145 28 18 10 0.36 
145-150 3 1 2 0.67 
150-155 1 0 1 1.00 
155-160 0 0 0 N/A 
160-165 0 0 0 N/A 
165-170 0 0 0 N/A 
Totals 76144 48521 27623 0.36 
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August 1994 - Mid-Atlantic 
Relative Efficiency Table 
Total catcll per hour by shelllleight 
Shell 3.25" 3.5" Nominal Percent 83 
Height Rings Rings Reduction Reduction 
20-25 2 0 2 1.00 
25-30 22 9 13 0.59 
30-35 159 69 90 0.57 
35-40 569 239 330 0.58 
40-45 1419 579 840 0.59 
45-50 2027 897 1130 0.56 
50-55 2196 1157 1039 0.47 
55-60 1155 589 566 0.49 
\ 60-65 493 274 219 0.44 
65-70 1509 878 631 0.42 
70-75 5674 3628 2046 0.36 
75-80 10737 7837 2900 0.27 
80-85 12198 8773 3425 0.28 
85-90 . 5991 4134 1857 0.31 
90-95 1486 1017 469 0.32 
95-100 317 265 52 0.16 
100-105 172 174 -2 -0.01 
105-110 217 189 28 0.13 
110-115 288 291 -3 -0.01 
115-120 311 255 56 0.18 
120-125 168 146 22 0.13 
125-130 97 73 24 0.25 
130-135 56 42 14 0.25 
135-140 23 22 1 0.04 
140-145 9 16 -7 -0.78 
145-150 3 4 -1 -0.33 
150-155 3 2 1 0.33 
155-160 0 0 0 N/A 
160-165 0 0 0 N/A 
165-170 0 0 0 N/A 
Totals 47301 31559 15742 0.33 
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November 1994 - Mid-Atlantic 
Relative Efficiency Table 
Total catch per l1our by shell height 88 
Shell 3.25' 3.5 11 Nominal Percent 
Height Rings Rings Reduction Reduction 
20-25 0 2 -2 N/A 
25-30 2 3 -1 -0.50 
30-35 25 16 9 0.36 
35-40 147 .122 25 0.17 
40·45 479 274 205 0.43 
45-50 "140 526 214 0.29 
50·55 1005 623 382 0.38 
' 
55-60 783 452 33•( 0.42 
60-65 528 328 200 0.38 
65-70 1114 679 435 0.39 
70-75 2533 1529 1004 0.40 
75-80 3643 2247 1396 0.38 
80-85 . 3856 2287 1569 0.41 
85-90 3315 1756 1559 0.47 
90-95 2252 1239 1013 0.45 
95-100 1031 805 226 0.22 
100·105 377 363 14 0.04 
105-110 152 150 2 0.01 
110-115 118 133 -15 ·0.13 
115-120 132 101 31 0.23 
120·125 110 133 -23 ·0.21 
125-130 114 129 ·15 -0.13 
130·135 123 112 11 0.09 
135-140 81 95 -14 ·0.17 
140-145 52 52 0 0.00 
145·150 32 26 6 0.19 
150-155 7 14 -7 -1.00 
155-160 2 2 0 0.00 
160-165 1 2 ·1 -1.00 
165-170 1 0 1 1.00 
Totals 22755 14200 8555 0.38 
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April 1995 - Mid-Atlantic 
Relative Efficiency Table 
Total catch per hour by shell height 93 
Shell 3.25" 3.5' Nominal Percent 
Height Rings Rings Reduction Fleduction 
20·25 0 0 0 N/A 
25-30 0 0 0 N/A 
30-35 5 0 5 1.00 
35-40 31 27 4 0.13 
40-45 292 171 121 0.41 
45-50 914 585 329 0.36 
50-55 1678 1153 525 0.31 
' 
55-60 989 610 379 0.38 
60-65 1876 1161 715 0.38 
65-70 3987 2585 1402 0.35 
70-75 7023 4969 2054 0.29 
75-80 7890 5632 2258 0.29 
80-85 . 7611 4388 3223 0.42 
85-90 6483 4159 2324 0.36 
90-95 5671 4447 1224 0.22 
95-100 3791 3573 218 0.06 
100-105 2489 2291 198 0.08 
105-110 1241 1061 180 0.15 
110·115 454 396 58 0.13 
115-120 128 121 7 0.05 
120-125 50 76 -26 ·0.52 
125-130 48 69 ·21 -0.44 
130·135 41 53 ·12 -0.29 
135-140 31 25 6 0.19 
140·145 18 13 5 0.28 
145-150 12 6 6 0.50 
150-155 3 5 ·2 ·0.67 
155-160 0 0 0 N/A 
160·165 0 0 0 N/A 
165-170 0 0 0 N/A 
Totals 52756 37576 15180 0.29 
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All trips - Mid-Atlantic 
Relative Efficiency Table 
Total catch per hour by shell height 
98 
Shell 3.25" 3.5" Nominal Percent 
Height Rings Rings F1eduction Reduction 
20-25 3 3 0 0.00 
25-30 27 13 14 0.52 
30-35 223 100 123 0.55 
35-40 861 435 426 0.49 
40·45 2326 1103 1223 0.53 
45~50 3791 2065 1726 0.46 
50·55 4926 2963 1963 0.40 
\ 55-60 2955 1661 1294 0.44 
60-65 3230 1931 1299 0.40 
65-70 9333 5262 4071 0.44 
70-75 28318 17616 10702 0.38 
75-80 49804 32845 16959 0.34 
80-85 . 46467 30639 15828 0.34 
85-90 22448 14677 7771 0.35 
90-95 10388 7428 2960 0.28 
95·100 5348 4900 448 0.08 
100-105 3247 3049 198 0.06 
105-110 1802 1611 191 0.11 
110-115 1012 1045 -33 -0.03 
115-120 768 753 15 0.02 
120-125 509 608 -99 ·0.19 
125-130 452 446 6 0.01 
130-135 334 331 3 0.01 
135·140 209 211 ·2 -0.01 
140-145 107 99 8 0.07 
145-150 50 37 13 0.26 
150-155 14 21 -7 ·0.50 
155·160 2 2 0 0.00 
160-165 1 2 -1 ·1.00 
165-170 1 0 1 1.00 
totals 198956 131856 67100 0.34 
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DATA SET 3. 
Comparison of 3.25" and 3.50" ring scallop dredges. Fishing 
operations conducted in three resource areas on Georges Bank in 
September 1994. Catch from a total of 69 tows are included in this 
data set. 
' 
100 
September 1994 - Canada 
Relative Efficiency Table 
Total catch per hour by shell height 101 
Shell 3.25" 3.5' Nominal Percent 
Height Rings Rings Reduction Reduction 
15-20 0 0 0 N/A 
20-25 0 0 0 N/A 
25-30 0 6 -6 N/A 
30-35 110 29 81 0.74 
35-40 315 226 89 0.28 
40-45 1280 8"14 466 0.36 
45-50 2513 1689 824 0.33 
' 
50-55 2291 1605 686 0.30 
55-60 678 556 122 0.18 
60-65 353 194 159 0.45 
65-70 406 298 108 0.27 
70-75 1128 535 593 0.53 
75-80 1237 684 553 0.45 
80-85 1097 808 289 0.26 
85-90 1028 779 249 0.24 
90-95 1274 1395 -121 -0.09 
95·1 00 2117 2656 -539 -0.25 
100-105 3637 4834 -1197 -0.33 
105-110 5501 6229 -728 -0.13 
110-115 6920 7218 -298 -0.04 
115-120 6986 7142 -156 -0.02 
120-125 5188 5681 -493 -0.10 
125-130 3277 3235 42 O.D1 
130-135 1565 1418 147 0.09 
135-140 502 391 111 0.22 
140-145 122 116 6 0.05 
145-150 22 33 -11 -0.50 
150-155 6 3 3 0.50 
155-160 0 0 0 N/A 
160-165 0 0 0 N/A 
165-170 0 0 0 N/A 
Totals 49553 48574 979 0.02 
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September 1994 - Southeast Region 
Relative Efficiency Table 
Total catch per hour by shell height 106 
Shell 3.25" 3.511 Nominal Percent 
Height Rings Rings Reduction Reduction 
15-20 0 0 0 N/A 
20·25 0 0 0 N/A 
25-30 0 0 0 N/A 
30-35 1 0 1 1.00 
35-40 0 0 0 N/A 
40-45 2 'I 1 0.50 
45·50 5 0 5 1.00 
\ 50-55 8 1 7 0.88 
55-60 8 2 6 0.75 
60-65 5 1 4 0.80 
65-70 1 0 1 1.00 
70-75 0 2 -2 N/A 
75-80 6 9 -3 -0.50 
80-85 32 36 -4 -0.13 
85-90 178 147 31 0.17 
90-95 595 401 194 0.33 
95-100 714 586 128 0.18 
100-105 419 361 58 0.14 
105-110 209 219 -10 -0.05 
110-115 195 198 -3 -0.02 
115-120 192 171 21 0.11 
120-125 145 151 -6 -0.04 
125-130 117 127 -10 -0.09 
130-135 132 110 22 0.17 
135-140 70 75 -5 -0.07 
140-145 43 41 2 0.05 
145-150 16 31 -15 -0.94 
150-155 18 18 0 0.00 
155-160 6 8 -2 -0.33 
160-165 2 1 1 0.50 
165-170 1 0 1 1.00 
Totals 3120 2697 423 0.14 
Data Set 3. Page 6 
& 
£" 
f6' ,.. 
w 
. 
~ 
..... 
Shell height frequencies 
September 1994 - Southeast Part 
/ 
800 ~----------------------------------------~ 
600 
>. () 
c 
CD 
::J 400 
0"' 
CD 
l..... 
u.. 
200 
0 
17.5 
I I I I I I T~,__. .---.J 
37.5 57.5 77.5 97.5 117.5 137.5 i 57.5 
Shell Height (5mm increment midpoints) 
-- 3.25 11 rings --e- 3.51H rings 
f-' 
0 
" 
! Shell height frequencies - Southeast 
~ Standardized to 50 hours tow time 
l (!) 
co 
2000~----------------------------------------~ 
>. 1500 
() 
c 
Q) 
::J 1000 
u 
Q) 
:;.... 
LL 
500 
0 J.-. 1$1 ~ 1$1 ~ I!!' I!!! I!!! IIIII 1$1 1$1 __..c;' I I I I I I I I I I I ~h IIIII 1$1j 
17.5 37.5 57.5 77.5 97.5 117.5 137.5 157.5 
Shell Height (5mm increment midpoints) 
1---- 3.25 11 rings -e- 3.5 11 rings I 
,_. 
0 
00 
~ Relative efficiency - Southeast 
~ 
; 3.5 11 vs. 3.25 11 rings 
1 ~----------------------------------------~ 
c 
0 
-..;::; 0.5 
0 
::J 
"0 
Q) 
a: 0 
.......... 
c 
Q) 
() 
(D -0.5 
0.. 
I 
'"<l ~ 
t:;l -1 
87.5 107.5 127.5 
Shell Height (5mm increment midpoints) 
,_. 
,_. 
0 
September 1994 - Noriheast Peak 
Relative Efficiency Table 
Total catch per hour by shell height 111 
Shell 3.25" 3.5" Nominal Percent 
Height Rings Rings Reduction Reduction 
'15-20 0 0 0 N/A 
20-25 0 0 0 N/A 
25-30 0 0 0 N/A 
30-35 0 0 0 N/A 
35-40 0 0 0 N/A 
40-45 0 0 0 N/A 
45-50 0 0 0 N/A 
\ 50-55 0 0 0 N/A 
55-60 3 0 3 1.00 
60-65 3 1 2 0.67 
65-70 7 6 1 0.14 
70-75 8 15 -7 -0.88 
75-80 65 34 31 0.48 
80-85 102 33 69 0.68 
85-90 302 147 155 0.51 
90-95 806 466 340 0.42 
95-100 1067 818 249 0.23 
100-105 806 626 180 0.22 
105-110 494 398 96 0.19 
110-115 313 268 45 0.14 
115-120 229 206 23 0.10 
120-125 140 152 -12 -0.09 
125-130 109 78 31 0.28 
130-135 57 47 10 0.18 
135-140 23 18 5 0.22 
140-145 9 9 0 0.00 
145-150 1 4 -3 -3.00 
150-155 2 1 1 0.50 
155-160 0 0 0 N/A 
160-165 0 0 0 N/A 
165-170 0 1 -1 N/A 
Totals 4546 3328 1218 0.27 
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Relative Efficiency Table 
Total catch per hour by shell height 
116 
Shell 3.25" 3.5 11 Nominal Percent 
Heigl1t Rings l~ings Reduclion lieduction 
15·20 0 0 0 N/A 
20·25 0 0 0 N/A 
25·30 0 0 0 N/A 
30·35 1 0 1 1.00 
35·40 0 0 0 N/A 
40-45 2 1 1 0.50 
45·50 5 0 5 1.00 
\ 50· 55 8 1 7 0.88 
55·60 11 2 9 0.82 
60-65 8 2 6 0.75 
65·70 8 6 2 0.25 
70·75 8 17 ·9 ·1.13 
75·80 71 43 28 0.39 
80-85 134 69 65 0.49 
85·90 480 294 186 0.39 
90·95 1401 867 534 0.38 
95·100 1781 1404 377 0.21 
100-105 1225 987 238 0.19 
105-110 703 617 86 0.12 
110-115 508 466 42 0.08 
115-120 421 377 44 0.10 
120-125 285 303 ·18 ·0.06 
125-130 226 205 21 0.09 
130-135 189 157 32 0.17 
135·140 93 93 0 0.00 
140-145 52 50 2 0.04 
145·150 17 35 ·18 ·1.06 
150·155 20 19 1 0.05 
155-160 6 8 ·2 ·0.33 
160-165 2 1 1 0.50 
165·170 1 1 0 0.00 
Totals 7666 6025 1641 0.21 
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All Georges Bank 
Relative Efficiency Table 
Total catch per hour by shell height 
118 
Shell 3.25" 3.511 Nominal Percent 
Height f~ings Rings Reduction Reduction 
15-20 0 0 0 N/A 
20-25 0 0 0 N/A 
25-30 0 6 -6 N/A 
30-35 111 29 82 0.74 
35-40 315 226 89 0.28 
40-45 1282 815 467 0.36 
45-50 2518 1689 829 0.33 
'· 
50-55 2299 1606 693 0.30 
55-60 689 558 131 0.19 
60-65 361 196 165 0.46 
65-70 414 304 '110 0.27 
70-75 1136 552 584 0.51 
75-80 1308 727 581 0.44 
80-85 1231 877 354 0.29 
85-90 1508 1073 435 0.29 
90-95 2675 2262 413 0.15 
95-100 3898 4060 -162 -0.04 
100-105 4862 5821 -959 -0.20 
105-110 6204 6846 -642 -0.10 
110-115 7428 7684 -256 -0.03 
115-120 7407 7519 -112 -0.02 
120-125 5473 5984 -511 -0.09 
125-130 3503 3440 63 0.02 
130-135 1754 1575 179 0.10 
135-140 595 484 111 0.19 
140-145 174 166 8 0.05 
145-150 39 68 -29 -0.74 
150-155 26 22 4 0.15 
155-160 6 8 -2 -0.33 
160-165 2 1 1 0.50 
165-170 1 1 0 0.00 
Totals 57219 54599 2620 0.05 
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DATA SUMMARY. 
Data summary " Data sets 2 and 3. 
\ 
All Trips 
Relative Efficiency Table 
Total catch per hour by shell height 
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Shell 3.25 11 3.5" Nominal Percent 
Height Rings Rings l'leduction Fleduction 
15-20 
20-25 3 3 0 0.00 
25-30 27 19 8 0.30 
30-35 334 129 205 0.61 
:J5-40 1 '1'76 661 515 0.44 
40-45 3608 1918 '1690 0.47 
45·50 6309 3754 2555 0.40 
' 
50-55 7225 4569 2656 0.37 
55-60 3644 2219 1425 0.39 
60-65 3591 2127 1464 0.41 
65-70 9747 5566 4181 0.43 
70-75 29454 18168 11286 0.38 
75-80 51112 33572 17540 0.34 
80-85 47698 31516 16182 0.34 
85-90 23956 15750 8206 0.34 
90-95 13063 9690 3373 0.26 
95-100 9246 8960 286 0.03 
100-105 8109 8870 -761 -0.09 
105-110 8006 8457 -451 -0.06 
110-115 8440 8729 -289 -0.03 
115-120 8175 8272 -97 -0.01 
120-125 5982 6592 -610 -0.10 
125-130 3955 3886 69 0.02 
130-135 2088 1906 182 0.09 
135-140 804 695 109 0.14 
140-145 281 265 16 0.06 
145-150 89 105 -16 -0.18 
150-155 40 43 -3 -0.08 
155-160 8 10 -2 -0.25 
160-165 3 3 0 0.00 
165-170 2 1 1 0.50 
Totals 256175 186455 69720 0.27 
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COMPARATIVE EFFICIENCY AND SELECTIVITY OF 
3.25" AND 3.50" RING SCALLOP DREDGES 
Under the provisions of Amendment 
114 to the Sea Scallop Fishery 
Management Plan (FMP) the 3.25 inch 
dredge rings will be replaced by the use 
of 3.50 inch rings in 1996. The use of 
3.25 inch rings replaced 3.00 inch rings 
in March 1994. As · part of a 
comprehensive research program to 
evaluate the efficiency and selectivity of 
scallop dredge rings, inttial studies 
focused on the use of 3.00 and 3.25 inch 
rings. A preliminary report on this 
research was prepared and results 
presented to the New England Fishery 
Management Council (NEFMC) Sea 
Scallop Oversight Commtttee (DuPaul 
and Kirkley, 1994). Since mid-1994, 
subsequent studies focused on the 
comparison of the 3.25 inch and 3.50 
inch ring dredges. Although much of this 
information is still being analyzed, this 
preliminary report is offered in 
conjunction with the presentation of the 
data to the NEFMC Sea Scallop 
Oversight Committee in East Boston on 
June 26, 1995. 
Virginia Marino Aoaouroo Aoport No. !IS.() 
Juno 1995 
AcknowJ&dgomenta: Funding for thla research was proOOed 
by tho National Marino Fisheries Sorvioo, Saltonstali·Kennody 
Award No. NA36Fil0131, tho Virginia institute of Marino 
Sci<>noo, College of William end Mary and tho Virginia Sea 
Grant Marino Advisory Program. 
Author.: Dr. William DuPaul end Dr. James Kirkley are 
foC<Jity of tho Virginia Institute of Marino Scionoe, College of 
William end Mary. Jeffrey Brust Ia a studont conducting his 
graduate thoala roBOarch on BOallop gear aoloctlvity. 
A total of five trips were made on 
commercial sea scallop vessels from 
June 1994 to April 1995. One trip was 
made aboard the New Bedford based 
F /V Tradition on Georges Bank. Four 
trips were made on two vessels from 
Seaford, Virginia, the F /V Carolina 
Breeze and the F /V Stephanie B. All 
fishing operations were conducted in the 
Delmarva resource area in the mid-
Atlantic and lasted from seven to 14 
fishing days. The Georges Bank trip 
covered four different resource areas 
during the 15 day trip: (1) the Cultivator 
Shoal and Northern Edge, (2) Southeast 
Part, (3) Great South Channel, and (4) 
the Canadian portion of Georges Bank. 
We were also able to evaluate the 
performance of a pre-Amendment #4 3.0 
inch ring dredge against the 3.50 inch 
ring dredge in the area of the Great 
South Channel. The four trips in the mid-
Atlantic were unique in the sense that 
they followed the recruitment of a very 
large year class which was documented 
by the 1993 NMFS Scallop Survey and 
the 3.25 inch ring scallop dredge gear 
trials conducted in November 1993. At 
that time, large numbers of 60 mm (2.4 
inches) seed were harvested in several 
locations from east of the Delaware Bay 
south to the Virginia Capes. 
Most of the resource areas on the 
U.S. portion of Georges Bank were 
characterized by hard bottom and low 
abundance of retainable scallops greater 
than 75 mm (3.0 inches) and a virtual 
absence of seed scallops less than 65 
mm (2.6 inches). Consequently, the 3.50 
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inch ring dredge did not perform well on 
harvestable scallops up to 100 mm (3.9 
inches). Harvesting efficiencies, 
determined by the number of scallops 
harvested, was 60% to 80% of the 3.25 
inch ring dredge. Given the poor 
resource conditions and the type of 
bottom, the degree of escapement 
allowed by the 3.50 inch ring dredge is 
not surprising. From industry's 
perspective, however, escapement could 
present a problem until the stocks 
recover. In stark contrast, on the 
Canadian portion of Georges Bank, the 
3.50 inch dredge performed in textbook 
fashion. The scallop resource was 
characterized by a large number of 
scallops from several year classes with a 
predominance of scallops in the 95 mm 
to 130 mm (3.7 - 5.1 inches) size range. 
Compared to the 3.25 inch ring dredge, 
the 3.50 inch ring dredge performed at 
1 00% or better on scallops greater than 
95 mm (3.7 inches) and allowed 
significant escapement of scallops 
smaller than 90 mm (3.5 inches). The 
low efficiencies noted for the 3.50 inch 
ring dredge on the U.S. portion of 
Georges Bank were offset by the high 
efficiency of the dredge in Canadian 
waters as offioading weights at the end 
of the trip were 2"/o greater than the 3.25 
inch dredge. The performance of the 
3.50 inch ring dredge in Canadian waters 
offers us an insight as to the potential 
gains of increasing ring size and 
advancing the age and size of 
harvestable scallops in a relatively healthy 
scallop resource. The opportunity to 
conduct our gear trials in Canadian 
waters was graciously provided by the 
Canadian Department of Fisheries and 
Oceans. 
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The comparison of a pre-Amendment 
414 3.00 inch ring drecJge to the 3.50 inch 
ring dredge showed dramatic differences 
in bott1 size selectivity and harvesting 
efficiency. There was a 43.5% decrease 
in pounds of meats l1arvested (343 
versus 607 lbs. as calculated from shell 
height:meat weight relationships) and an 
increase in the meat count of 14 meats 
per pound (53 versus 67) when 
comparing both dredges. Data indicated 
that the escapement of scallops smaller 
than 3.75 inch (95 mm) is considerable 
for the 3.50 inch ring dredge when 
compared to that of the 3.00 inch ring 
dredge (Table 1 and Figure 10). 
The information obtained from the 
mid-Atlantic also gives us an opportunity 
to evaluate the effects and potential 
benefits of increasing ring size in a 
resource area dominated by a very large 
recruiting year class. In November 1993, 
the mid-Atlantic resource was dominated 
by a very large recruiting year class 
(probably spawned in 1990) in the 55 
mm - 65 mm (2.2 - 2.6 inches) size 
range. These scallops were in excess of 
100 meats per pound (MPP) and were 
still too small to shuck as the meat count 
restriction was still in effect. By June 
1994 these scallops had grown to an 
average size of 70 mm - 75 mm (2.8 - 3.0 
inches) with an average meat count of 57 
MPP and were the target of commercial 
fishing operations. Data from the scallop 
gear trials indicated that the 3.25 inch 
ring dredge could effectively harvest 
these scallops but the 3.50 inch ring 
dredge was only 60% as efficient. By 
April 1995, this year class had grown to 
90 mm - 95 mm (3.5- 3.7 inches) and 
the efficiency of the 3.50 inch dredge had 
improved to over 80% of the 3.25 inch 
ring dredge (Table 3). Consequently, it 
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is reasonable to conclude tllat tile 3.50 
incll ring dredge would allow a greater 
percentage of scallops in a given year 
class to survive to five years of age and 
100 mrn (3.9 inches) in size (28-30 MPP). 
These potential longer term gains ttlat 
would be realized by harvesting older 
and larger scallops with higher yields are 
offset by the short-term losses in 
attempting to harvest scallops less than 
3.5 inches (89 mm). For all trips in tile 
mid-Atlantic, tile 3.50 incll ring dredge 
llad an average efficiency of 65% for 
scallops from 3.00 to 3.75 inches (76- 94 
rnm) in shell tleigl1t relative to the 3.25 
incll ring dredge. 
During our research trips on scallop 
vessels, we spend most of our time 
taking meat counts and counting and 
measuring the size of scallops to 
estimate gear efficiency and selectivity. 
However, we also determined the landed 
weights of scallops harvested by each 
dredge. We do tllis simply by separating 
the scallop bags in the fish-hold and at 
weigh-out, weighing the bags of scallops 
according to the dredge ring size. As we 
all know, we have to be concerned about 
the bottom-line; the number of pounds of 
scallops and the meat count determine 
tile number of dollars received by the 
vessel. Also, it is important to remember 
that tile harvest efficiency of a dredge 
determined by the number of scallops 
harvested may not be the same when 
determined by the pounds of scallops 
landed. 
The average meat counts (determined 
on the vessel) for the 3.50 incll ring 
dredge were always lower than that for 
the 3.25 inch ring dredge. This result is 
not unexpected as the 3.50 inch ring 
dredge simply does not capture as many 
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small scallops and the lower meat count 
is a reflection of fewer small meats. It is 
important to remember that the shucked 
meat count is a function of two selection 
processes; one of ttle dredge in the 
harvesting process and the otller of the 
crew in the culling process on deck. Our 
data indicated that the crews selected 
(culled) scallops proportionally to size 
regardless of tile ring size of the dredge. 
Tllat is, for any given trip, the culling 
practices were the same for both 
dredges. 
Size frequency distribution data for 
scallops retained for shucking (Figure 15) 
indicated that the culling practices of the 
crew change according to the 
predominant size of scallops in the catch. 
During the June 1994 and August 1994 
trips in the mid-Atlantic, the predominant 
size of scallops harvested were in the 70 
mm - 80 mm (2.6- 3.1 inches) size range 
and in both cases, crews retained for 
sliucking (culled) 50% of the scallops at 
the 60 mm - 65 mm (2.4 - 2.6 inches). 
During the November 1994 trip, the 
dominant size of scallops in the catch 
increased to 85 mm (3.4 inches) and the 
crews culled 50% of the scallops at 70 
mm - 75 mm (2.6 • 3.0 inches). In April 
of 1995, two predominant sizes were 
noted in the catch; one at 90 mm - 95 
mm (3.5- 3.7 inches) and the other at 75 
mm - 80 mm (3.0 • 3.1 inches). In this 
case, the crews culled 50% of tile 
scallops at 75 mm • 80 mm (3.0 - 3.1 
inches). This data indicated that the size 
of scallops that are retained at the 50% 
level, increased approximately 15 mm 
(0.6 inches) as the size of the scallops 
increased in the population over time. 
This shift in culling size to larger scallops 
can be considered as another positive 
aspect of increasing the average size of 
< ~· 
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scallops and the number of year classes 
in the population. 
During the April 1995 trip in the mid-
Atlantic, both the 3.25 inch and the 3.50 
inch ring dredge harvested significant 
numbers of seed scallops in the 50 mm -
60 mm (2.0 - 2.4 inches) size range 
which corresponds to the 1993 year· 
class and scallops less than 70 mm (2.8 
inches) which are probably part of the 
1992 year class. TI1e 3.50 inch ring 
dredge harvested about 50% fewer seed 
scallops than the 3.25 inch ring dredge; 
in either case most of the scallops were 
discarded. However, it was observed 
that numerous seed scallops were 
damaged or crushed by the dredge or 
during the culling process by the crew. 
There is only a modest amount of 
information available relative to discard 
mortality of juvenile scallops and 
questions are often asked as to its 
relative importance. 
The sampling procedures used on the 
deck of the scallop vessel allow the size 
frequency data to be separated into 
those scallops retained for shucking and 
those scallops that will be discarded. Of 
the discards, counts were made on the 
number of scallops that were crushed or 
severely damaged. Analysis of the data 
indicated that 688 of 12,086 discard 
scallops harvested by the 3.50 inch ring 
dredge and 1,434 of 17,681 discard 
scallops harvested by the 3.50 inch ring 
dredge were destroyed; this 
approximates an 8% and a 5% mortality 
rate respectively (Figure 6). 
At offtoading, the difference in 
production for the 3.50 inch ring dredge 
ranged from -9.7% to -50.1 o/o for the mid-
Atlantic region. The largest difference 
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occurred in June ·1994 when the 
resource was dominated by a single year 
class in the 70 mm - 75 mm (2.8 - 3.0 
inct1es) size range with meat counts at 
55 to 60 MPP. Remember, these same 
scallops were 55 mm - 65 mm (2.2 - 2.6 
inches) in November of 1993. The 
smallest difference, -9. 7%, occurred in 
April 1995. At this time, the scallops in 
the large year class referred to earlier 
had grown to 90 mm- 100 mm (3.6- 3.9 
inches) and, in addition there was 
another year class in the 75 mm - 80 mm 
(3.0 - 3.2 inches) that were being 
retained for shucking. These data 
support the contention that the 3.50 inch 
ring dredge will cause short-term 
decreases in landings, but that over time, 
landings should recover as scallops are 
allowed to grow in size. It is fortunate 
that scallops grow rapidly between 50 
mm and 100 mm (2.0- 3.9 inches) which 
minimizes the time it takes for scallops to 
be recruited (harvested) by larger ring 
dredges. Preliminary analysis of the data 
indicate that scallops between 95 mm -
105 mm (3.7- 4.1 inches) have an equal 
chance of being harvested by either a 
3.25 inch or a 3.50 inch ring dredge. In 
the context of time, it would take about 
one year before the 3.50 inch ring 
dredge would perform as efficiently, in 
terms of numbers of scallops, as the 3.25 
inch ring dredge. 
A summation of shell height frequency 
data and relative harvest efficiency 
estimates for all trips in the mid-Atlantic is 
presented in Figure 20 and 21. Scallops 
70 mm - 90 mm (2.6 - 3.5 inches) in size 
were predominate during the four gear 
trials conducted from June 1994 to April 
1995. This is attributed to the large 1990 
year class recruiting to the fishery during 
that time interval. For the same data, 
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relative efficiency data for the 3.50 and 
3.25 inch ring dredge showed a 
noticeable shift towards t1arvesting 
equality for scallops 95 mm - 100 mm 
(3.7- 3.9 inches) in size. The same shift 
towards harvesting equality is noted for 
the relative efficiencies estimated for all 
trips including the data from Georges 
Bank (Figure 23). Preliminary estimates 
of harvesting equality for the 3.50 and 
3.25 inch ring dredge occurs for scallops 
in the 95 mm- 105 mm (3.7- 4.1 inches) 
size range. 
The Bottom Une: 
How Much Do You Lose (Gain) 
With The 3.50 Inch Rings 
The analyses presented, thus far, 
obviously scares the heck out of anyone 
whose income depends upon the 
harvesting of sea scallops. In the Mid-
Atlantic, industry is facing a possible 
reduction of 34 +% in number of scallops 
if they adopt the 3.5 inch rings and 
discontinue the use of the 3.25 inch 
rings. Even after adjusting for the fact 
that most fishermen do not shuck 
scallops smaller than 70 mm or 2.75 
inches, industry still appears destined to 
experience a loss of 32% in terms of 
number of scallops harvested. 
It is not the number of scallops, 
however, that is of concern to the 
industry. It is pounds, prices, and costs 
that drive industry. It must be 
remembered that the purpose of the 3.5 
inch ring is to advance the age at entry, 
or increase the average size of scallops 
harvested while allowing escapement of 
small scallops. Larger scallops weigh 
more, have a lower meat count, 
contribu1e more to egg production, and 
often yield a higher price at the dock. 
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Umited data available from the gear 
experiments indicate that the growth of 
sea scallops is phenomenal between 60 
and 110 mm or 2.36 and 4.33 incl1es. 
Between November 1993 and April1995, 
shell size of the 1990 year class 
increased 48.1% (Figure 24). On a 
monthly basis, the rate of growth is 
approximately 2.83%. With this kind of 
growth, there are obvious reasons why 
the age at entry st1ould be advanced. 
When growth is examined on a weight 
basis, there are even more compelling 
reasons for advancing the age at entry. 
Examination of growth in weight terms for 
the 1990 year class indicates that weight 
increased by 233.33% over a 17 month 
period (Figure 25). It should be 
remembered, however, that this growth 
applies only to scallops between 2.36 
and 4.33 inches. As scallops age or 
increase in size, the rate of growth will 
decrease and approach zero. When 
growth is assessed relative to meat 
count, the 1990 year class in November 
1993 yielded a count of approximately 
100 meats per pound (MPP); in April 
1995, these same scallops yielded a 
meat count of approximately 30 MPP 
(Figure 26). 
The critical issue to industry, however, 
is not the rate of growth of scallops, bu1 
what will happen to income if 3.50 inch 
rings are required. In order to offer even 
a limited assessment of this issue, we 
must examine the rate of growth over 
time, the efficiency of the 3.50 inch rings 
relative to the 3.25 inch rings at each 
shell size, gear and human selectivity, 
and the relationship between shell size 
and weight or product yield. 
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The Growth Equations: 
As previously stated, data on growtl1 
are limited. In fact, t11ere were only five 
time periods from the gear experiments 
which could be used to assess growth. 
Growth over time, however, has been 
estimated and the estimates are available 
in the Fishery Management Plan for sea 
scallops. Utilizing a simple growth model 
that allowed shell size to increase at an 
increasing rate, increase at a decreasing 
rate, reach a maximum, and decrease, 
the relationship between shell size and 
number of months was estimated: 
(1) In SH = 4.12714 + .008839 
MONTHS + .07999 In MONTHS 
where SH equals shell height in 
millimeters, months is number of months 
between observations, and In indicates 
natural logarithm. The adjusted R2, after 
correcting for first-order autocorrelation, 
equalled 0.979. The estimates do not 
conform to the concept of providing a 
maximum shell height and subsequently 
decreasing. This is likely the result of 
available data. At best, the estimated 
growth equation is applicable only to 
scallops between 60 and 110 mm (Figure 
27). The limited model does, 
nevertheless, permit a crude assessment 
of how scallops grow over time. 
A similar model for meat weight of 
scallops was also estimated relative to 
time or months: 
In WT = 1.47687 + .03386 In MONTHS 
+ .06366 In MONTHS 
where WT is weight in grams. The 
adjusted R2, after correcting for first-order 
autocorrelation, was 0.958. 
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The Shell-Height, 
Meat-Weight Relationship: 
Using the estimated growth equations 
relative to shell height and meat weights, 
values for shell height and meat weight 
were estimated for a 28 montt1 period. 
These estimates of shell height and meat 
weights provided a basis for estimating 
the relationship between meat weight and 
shell height: 
In WT = -18.39814 + 4.7044 In SH 
where WT and SH are estimated values 
of WT and SH obtained from the shell 
size and weight growth equations. The 
adjusted R2 for the weight-length 
relationship equalled 0.965. 
Relative Efficiency: 
The last part of the system of 
equations necessary to assess the 
economic performance of the 3.5 inch 
rings relative to the 3.25 inch rings is 
relative efficiency. In the study, relative 
efficiency is defined as the ratio of the 
number of scallops harvested with the 
3.5 inch rings to the number of scallops 
harvested with the 3.25 inch rings (Table 
5). Preliminary analysis revealed no 
statistically significant differences 
between number of scallops harvest with 
the 3.5 and 3.25 inch rings at a size of 
95-100 mm. This was determined by an 
analysis of the number of scallops using 
a Poisson or count regression model; 
results are omitted from this report but 
obtainable from the authors. 
The shell size ranges critical for 
assessing the economic impacts of the 
3.5 inch rings relative to the 3.25 inch 
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rings are 85-90 and 95-100 mrn. ·n,e 
study assumes that the 3.25 incl1 ring is 
"100% efficient for scallops between 85 
and 90 mm. This does not mean that all 
scallops between 85 and 90 mm in the 
path of the dredge are haNested, but 
rather that the dredge is operating at 
maximum efficiency for this size range of 
sea scallops. We further assume 100% 
efficiency for larger scallops relative to 
the 3.25 inch ring dredge. Since the 
analysis revealed no statistically 
significant differences in · number of 
scallops between the 3.25 and 3.5 inch 
rings once scallops were 95-100 mm in 
height, it was assumed that scallops 
between 95 and 100 mm were consistent 
with maximum efficiency for the 3.5 inch 
ring dredge. 
Economic Performance or 
the Bottom Une: 
To gain a better appreciation of the 
importance of advancing the age at 
entry, we consider the case of allowing 
the 1990 year class obseNed in 
November 1993 to remain unhaNested 
until April 1995. We also assume a 
natural mortality of 20% per year or 
1.667% per month. Alternatively, we 
assume an annual suNival rate of 80%. 
By not haNesting the scallops between 
62.16 and up to 90 mm and allowing 
them to grow between November 1993 
and April1995, industry realizes a 147.11 
percent increase in production Table 6). 
Alternatively, scallops that had an 
average shell height of 62.16 mm (2.45 
inches) in November 1993 decreased to 
92.5 mm (3.64 inches) by April 1995. 
The average meat count increased from 
approximately 100 meats per pound to 
30 meats per pound over a 17 month 
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period. Even after adjusting for natural 
mortality, the one pound of 100 count 
scallops in November 1993 increased to 
2.47 pounds of 30 MPP scallops by April 
1995. 
If we consider a price of $4.50 per 
pound, the one pound of 100 MPP 
scallops in November 1993 were worth 
$4.50; those same scallops yielded the 
fishermen $11.12 in April 1995. In 
essence, this is equivalent to an 
individual depositing $4.50 in the bank in 
November 1993 and earning an annual 
rate of interest of 89.32%. That is a 
phenomenal rate of interest. 
Now, what about the 3.5 inch relative 
to the 3.25 inch rings? Standardizing our 
number of scallops caught by size and 
50 hours of fishing time, we can assess 
the marginal changes in performance of 
the 3.5 inch rings. For 50 hours of 
fishing, the 3.25 inch rings yielded, on 
average, 22,448 scallops or when 
converted to both dredges and pounds 
approximately 1,397.45 pounds of 85-90 
mm (3.44 inch) scallops (Table 7). If the 
3.50 inch rings were used, 50 hours of 
fishing would yield approximately 917.684 
pounds of the same size scallops. If the 
difference in catch (7, 771 scallops) of 85-
90 mm scallops were allowed to grow for 
six months, 449.298 pounds would be 
haNested by the 3.5 inch ring dredge. 
The remaining scallops, those not 
haNested by the 3.5 inch ring dredge, 
wo.uld yield 229.312 pounds five months 
later. In total, the 3.5 inch ring dredge 
allowed 1 ,596.2 pounds to be harvested 
over 11 months while the 3.25 inch ring 
dredge only allowed 1 ,397.45 pounds to 
be haNested. 
132 
If the price per pound were $5.00 per 
pound, a vessel using the 3.25 inch ring 
dredge and harvesting all 22,448 85-90 
mm scallops would earn $6,987.25 for 50 
hours of fishing. In comparison, a vessel 
using the 3.50 inch ring dredge would 
earn $4,588.42 in the initial harvest. 
Because of growth over the next 1·1 
monlhs, however, the vessel using the 
3.5 inch rings would earn $7,981.47; this 
represents a gain of $994.22. 
Alternatively, we can view this as though 
the fishermen invested $2,398.83 and 11 
months earned 994.22 in interest. This 
gain equates to an annual rate of interest 
of 45.98%. 
In simple terms, the marginal benefits 
of increasing ring size to 3.5 inches 
appear to be quite substantial. The 
preceding analysis is, however, quite 
limited in that there are many unknown 
factors which have not been considered. 
Imports could change and affect 
domestic prices over time. At this point, 
the possible ramifications of imports have 
not been analyzed. The 3.50 inch rings 
also could increase or decrease the cost 
of fishing; the possible changes in fishing 
costs have not yet been analyzed. 
Considerable more analyses must be 
done before a precise assessment of the 
benefits and costs of changing to 3.5 
inch rings can be made. 
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Table 1. 
AVERAGE MEAT COUNTS 
MEATS PER POUND (MPP) 
·--'---~-~~-~~-~ ---------------~~~--~-" --·~--~·~---------------
\ RING SIZE (INCHESL~ 
~~-' 
.RESOURCE AREA DATE 3.0 ·-- .. 3.2_5 -· 3.50 --· 
Mid-Atlantic 00/94 57 53 
Mid-Atlantic 08/94 47 43 
Mid-Atlantic 11/94 44 41 
Mid-Atlantic 04/95 36 33 
Georges Bank NE 08/94 28 21 
Georges Bank SE 09/94 42 39 
Georges Bank CAN 09/94 33 33 
Georges Bank SC 09/94 67 53 
Table 2. 
OFFLOADING WEIGHTS 
POUNDS 
RING SIZE (INCHES) 
RESOURCE AREA DATE 3.25 3.50 % Difference 
Mid-Atlantic 06/94 3633 1813 - 50.1 
Mid-Atlantic 08/94 3394 2621 -22.8 
Mid-Atlantic 11/94 1463 990 - 32.3 
Mid-Atlantic 04/95 1966 1775 9.7 
Georges Bank 08-09/94 4925 5022 + 2.0 
Table 3. 
Year Class 
Nov. 1993 
June 1994 
Aug. 1994 
Nov. 1994 
Apr. 1995 
YEAR CLASS COMPOSITION OF SCALLOPS 
IN THE MID-ATLANTIC REGION 
November 1993 -April 1995 
(Modal Shell Heights) 
1990 1991 1992 
60-B5mm 
(100+ MPP*) 
70-75 mm 
(57 MPP) 
75-80 mm 50-55 mm 
(56 MPP) (150+ MPP) 
80-85 mm 50-55 mm 
(48 MPP) (150+ MPP) 
90-95 mm 75-80 mm 50-55 mm 
(30 MPP) (50 MPP) (150+ MPP) 
• MPP = meats per pound. 
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Table 4. 
Georges Bank NE 
Georges Bank SE 
Georges Bank CAN 
Georges Bank SC 
SCALLOP MEAT PRODUCTION 
ESTIMATED USING SH:MW RELATIONSHIPS 
RING SIZE (INCHES) 
3.25 
. 569 
280 
5122 
3.50 .... 
507 
280 
5431 
607 
3.00 
343 
- 10.9 
- 0.0 
+ 5.7 
. 43.5 
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Table 5. Relative efficiency between the 3.5 and 3.25 inch rings 
in the mid-Atlantic resource area based on 50 hours of towing time. 
---~~-·~~-~-~~~~"-~"--~~--""~---~~~-~~~~~~-~~-~~-"--~~-~~-----~: _____ ' , :-~---~-~--~~~~----------~ 
Shell Height 
'· 
3.25 inch 3.5 inch Efficiency• 
20-25 3 3 100.00 
25-30 27 13 48.15 
30-35 223 100 44.84 
35-40 861 435 50.52 
40-45 2326 1103 47.42 
45-50 3791 2065 54.47 
50-55 4926 2963 60.15 
55-60 2955 1661 56.21 
60-65 3230 1931 59.78 
65-70 9330 5262 56.38 
70-75 28318 17616 62.21 
75-80 49804 32845 65.95 
80-85 46467 30639 65.94 
85-90 22448 14677 65.38 
90-95 10388 7428 71.51 
95-100 5348 4900 91.62 
100-105 3247 3049 93.90 
105-110 1802 1611 89.40 
110-115 1012 1045 103.26 
115-120 768 753 98.05 
120-125 509 608 119.45 
125-130 452 446 98.68 
130-135 334 331 99.10 
135-140 209 211 100.96 
140-145 107 99 92.52 
145-150 50 37 74.00 
150-155 14 21 150.00 
155-160 2 2 100.00 
160-165 1 2 200.00 
165-170 1 0 0.00 
"Relative efficiency is measured as the ratio of number of scallops caught by the 
3.5 inch ring to the number caught by the 3.25 inch ring. 
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Table 6. Amortized valuation of scallops from 62.16 (2.45 in) 
to 92.05 mm (3.62 in), November 1993 througl1 April '1995. 
~~"·-~~---- ~~~------ --------~~~~~--~~="2;, ------- --~-~--- -~------~~=~~~---~---~~-~~~----- -----------· 
Month Year Shell Meat Weight Price 
'· Height Count pounds $4.50 $3.00 
-----
... . -- ~··=m~~-•u~---- .. 
--- --
. ---~--~~---~~-~ 
November 1993 62.16 100 1.00 4.50 3.00 
June 1994 78.87 57 1.54 6.93 4.62 
August 1994 80.17 56 1.52 6.84 4.56 
November 1994 82.03 48 1.69 7.61 5.07 
April 1995 92.50 30 2.47 11.12 7.41 
Total gain in weight and revenue: 147.00% 147.00% 147.00% 
Annual rate of interest realized: 89.32% per year. 
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Table 7. Economic performance of 3.5 inch ring relative to 3.25 inch ring. 
Shell 
Size 
85-90 
90-95 
95-100 
Total Harvest: 
Total Revenue: 
Revenue Gain 
Pounds Harvest 
3.25 in 3.50 in 
1397.45 
0.00 
0.00 
1397.45 
917.68 
449.30 
229.31 
1596.29 
Overall gain in revenue: 14.23% 
Meat 
Count 
32.13 
24.74 
19.31 
Revenue 
($5.00/lb) 
3.25 3.50 
6987.25 
0.00 
0.00 
6987.25 
4588.42 
2246.49 
1146.56 
7981.47 
994.22 
Income lost in first period by using 3.5 inch rings: $2,398.83 
Income earned after 11 months by using 3.5 inch rings: $3,393.05 
If fishermen invested $2,398.83 and allowed to earn 45.98% interest per year, 
interest plus deposit equals $3,393.05. 
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Figure 26. Growth of 1990 year class between November 1993 and Aprll1995 
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ARTICLE FOR COMMEFlCIAL FISHING NEWS 
In our previous a1ticle (Commercial Fishing News, month, 1994), we reported 
on our researct1 to evaluate the harvest efficiency and selectivity of 3.00 and 3.25 inch 
ring scallop dredges. Under the provisions of Amendment #4 to the Sea Scallop 
Fishery Management Plan (FMP), the 3.25 inch dredge rings will be replaced by the 
use of 3.50 inch rings in 1996. This article will focus on our recent research to 
evaluate the harvest efficiency and selectivity of the 3.50 inch dredge rings relative to 
the 3.25 inch rings which are now in use by the U.S. sea scallop fishery. 
A total of five trips were made on commercial sea scallop vessels from August 
1994 to April1995. One trip was made aboard the New Bedford based F/V Tradition 
on Georges Bank. Four trips were made on two vessels from Seaford, Virginia, the 
F /V Carolina Breeze and the F /V Stephanie B. All fishing operations were conducted 
in the Delmarva resources area in the mid-Atlantic and lasted from seven to ten fishing 
days. The Georges Bank trip covered four different resource areas during the 15 day 
trip; the Cultivator Shoal and Northern Edge; Southeast Part, Great South Channel and 
the Canadian portion of Georges Bank. We were also able to evaluate the 
performance of a pre-Amendment #4 3.0 inch ring dredge against the 3.50 inch ring 
dredge in the area of the Great South Channel. The four trips in the mid-Atlantic were 
unique in the sense that it followed the recruitment of a very large year class which 
was documented by the 1993 NMFS Scallop Survey and the 3.25 inch ring scallop 
dredge gear trials conducted in November 1993. At that time, large numbers of 60 
mm (2.4 inches) seed were harvested in several locations from east of Delaware Bay 
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south to the Virginia Capes. 
Most of tile resource areas on the U.S. Georges Bank was characterized by 
hard bottom and low abundance of retainable scallops greater than 75 mm (3.0 
inct1es) and a virtual absence of seed scallops less than 65 mm (2.6 inches). 
Consequently, tile 3.50 inch ring dredge did not perform well on harvestable scallops 
up to 100 mm (4 inches) with efficiencies determined by the number of scallops 
harvested at 60% to 80% of tile 3.25 inch ring dredge. Given the poor resource 
conditions and tile type of bottom, the degree to escapement allowed by tile 3.50 inch 
ring dredge is not surprising, however, from industry's perspective could present a 
problem until the stocks recover. In stark contrast, on tile Canadian portion of 
Georges Bank, the 3.50 inch dredge performed in textbook fashion. The scallop 
resource was characterized by a large number of scallops in several year classes with 
a predominance of scallops in the 95 mm to 130 mm (3.8- 5.2 inches) size range. 
Compared to the 3.25 inch ring dredge, the 3.50 inch ring dredge performed at 100% 
or better on scallops greater than 95 mm (3.8 inches) while allowing significant 
escapement of scallops less than 90 mm (3.6 inches). The low efficiencies noted for 
the 3.50 inch ring dredge on the U.S. portion of Georges Bank were offset by the high 
efficiency of the dredge in Canadian waters as offloading weights were 2% greater 
. ' 
than the 3.25 inch dredge. The performance of the 3.50 inch ring dredge in Canadian 
waters gives up an insight as to the potential gains of increasing ring size and 
advancing the age of scallops at first capture in a relatively healthy scallop resource. 
The opportunity to conduct our gear trials in Canadian waters was graciously provided 
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by the Canadian Department of Fisheries and Oceans. 
The information obtained in U1e rnid-Atlantic also gives us an opportunity to 
evaluate the effects and potential benefits of increasing ring size in a resource area 
dominated by a very large recruiting year class. In November 1993, the mid-Atlantic 
resource was dominated by a very large recruiting year class (probably spawned in 
1990) in the 55 mm - 65 mm (2.2- 2.6 inches) size range. These scallops were in 
excess of 100 meats per pound (MPP} and were still too small to shuck as the meat 
count restriction was still in effect. By June 1994 these scallops had grown to an 
average size of 70 mm - 75 mm (2.8 - 3.0 inches) with a meat count of 57 MPP and 
were the target of commercial fishing operations. Data from the scallop gear trials 
indicated that the 3.25 inch ring dredge could effectively harvest these scallops but the 
3.50 inch ring dredge was only 60% as efficient. By April 1995, this year class had 
grown to 90 mm - 95 mm (3.6 - 3.8 inches) and the efficiency of the 3.50 inch dredge 
had improved to over 80% of the 3.25 inch ring dredge. Consequently, it is 
reasonable to conclude that the 3.50 inch ring dredge would allow a greater 
percentage of scallops in a given year class to survive to five years of age and 100 
mm (4.0 inches) in size (28-30 MPP). These potential longer term gains that would be 
realized by harvesting older and larger scallops with higher yields are offset by the 
' 
short-term losses in attempting to harvest scallops less than 3.5 inches. For all trips in 
the mid-Atlantic, the 3.50 inch ring dredge had an average efficiency of 65% for 
scallops from 3.00 to 3.75 inches in shell height relative to the 3.25 inch ring dredge. 
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During our research trips on scallop vessels, we spend most of our time taking 
meat counts and counting and measuring the size of scallops to estimate gear 
efficiency and selectivity. However, we also determined the landed weights of scallops 
harvested by each dredge. We do this simply by separating the scallop bags in the 
fish-hold and at weigh-out, weighing the bags of scallops according to the dredge ring 
size. As we all know, we have to be concerned about the bottom-line; how many 
pounds of scallops and what was the meat count determine the number of dollars 
received by the vessel. Also, it is important to remember that the harvest efficiency of 
a dredge determined by the number of scallops harvested may not be the same when 
determined by the pounds of scallops landed. 
The average meat counts (on-vessel) for the 3.50 inch ring dredge was always 
lower than that for the 3.25 inch ring dredge. This result is not unexpected as the 3.50 
inch ring dredge simply does not capture as many small scallops and the lower meat 
count is a reflection of fewer small meats. It is important to remember that the 
shucked meat count is a function of two selection processes; one of the dredge in the 
harvesting process and the other of the crew in the culling process on deck. Our data 
indicates that the crews selected (culled) scallops proportionally to size regardless of 
the ring size of the dredge. That is, for any given trip, the culling practices were the 
' 
same for each dredge . 
. At off/oading, the difference in production for the 3.50 inch ring dredge ranged 
from -9.7% to -50.1% for the mid-Atlantic region. The largest difference occurred in 
June 1994 when tt1e resource was dominated by a single year class in the 70 mm ~ 75 
mm (2.8- 3.0 inches) size range with meat counts at 55 to 60 MPP. Remember, these 
same scallops were 55 mm ~ 65 mm (2.2- 2.6 inches) in November of 1993. The 
smallest difference, -9.7%, occurred in April1995. At this time, the scallops in the 
large year class referred to earlier had grown to 90 mm - 100 mm (3.6 - 4.0 inches) 
and there was another year class in the 75 mm - 80 mm {3.0 - 3.2 inches) that were 
being retained for shucking. These data support the contention that the 3.50 inch ring 
dredge will cause short-term decreases in landings, but that over time, landings should 
recover as scallops are allowed to grow in size. It is fortunate that scallops grow 
rapidly between 50 mm and 100 mm (2.0 • 4.0 inches) which minimizes the time it 
takes for scallops to be recruited {harvested) by larger ring dredges. Preliminary 
analysis of the data indicate that scallops between 95 mm - 105 mm (3.8 - 4.2 inches) 
have an equal chance of being harvested by either a 3.25 inch or a 3.50 inch ring 
dredge. In the context of time, it would take about one year before the 3.50 inch ring 
dredge would perform as efficiently, in terms of numbers of scallops, as the 3.25 inch 
ring dredge. 
' 
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Abstract 
Bycatch in the United States 
and Canadian Sea Scallop Fishery 
William D. DuPaul* 
Jeffrey C. Brust 
James E. Kirkley 
Scallop dredges as those used by fishermen on the U.S. and Canadian East Coast and 
Alaska are large, heavy and unforgiving as a fishing gear with relatively poor species specific and 
size selectivity. Bycatch issues in the U.S. scallop fishery can be characterized accordingly: the 
harvest of undersized or juvenile scallops; the harvest of finfish that are either retained or 
discarded; the harvest of miscellaneous invertebrates some of which are retained; and the collateral 
damage of all bycatch animals resulting from either contact with the gear or from handling and 
exposure on deck. Significant reductions in the harvest of juvenile scallops, or discards, have been 
achieved by increasing scallop dredge ring sizes and by reducing or omitting chaffing gear. 
However, collateral damage to discards resulting from the handling of the scallop dredge, culling 
and deck operations can exceed 10%. The bycatch of finfish by scallop dredges can be significant 
and can pose serious problems if retention is not allowed nor desirable as mortality rates are high. 
Dredge rings ranging in size from 3.0 to 4.0 inches (76.2 -101.6 mrn) are not conducive to the 
escapement of juvenile fish. Research to determine the effectiveness of scallop dredge 
modifications for the escapement of finfish has been limited. Modest success in finfish 
escapement has been· reported by changing the mesh of the dredge twine top. The bycatch of 
' ~mstaceans and other invertebrates by scallop dredges has been documented for the Alaskan 
scallop fishery but little has been done elsewhere. Quantities of bottom debris and substrate are 
often retained in the dredge bag along with bottom dwelling invertebrates. Potential solutions to 
scallop dredge bycatch include increasing dredge ring sizes, reducing chafing gear, modifications 
in dredge design, changes· in fishing strategies and educational programs for the fishermen. 
2 
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*Introduction 
Bycatch in the United States 
and Canadian Sea Scallop Fishery 
William D. DuPaul* 
Jeffrey C. Brust 
James E. Kirkley 
The sea scallop (Placopecten magellanicus), supports a large and valuable commercial 
fishery throughout much of its distribution in the Exclusive Economic Zone (EEZ) of both the 
United States and Canada. It is found in commercial quantities from Belle Isle, Newfoundland to 
near Cape Hatteras, North Carolina (MacKenzie et all978). U.S. scallop meat landings for 1991-
1993 totalled 33,301 MT valued at U.S. $427.1 million (New England Fishery Management 
Council, 1995); Canadian landir,gs for 1992-1994 totalled 21,664 MT valued at Can. $312.1 
million (pers. comm., C. G. Cooper, Department of Fisheries and Oceans; Sept. 1995). 
Sea scallops are primarily harvested by dredges or drags which are towed across the 
bottom at speeds ranging from 4 to 5.5 knots. In the process of harvesting scallops, the dredges · 
also capture a variety of finfish and invertebrates as bycatch. Unfortunately, dredges inherently 
have poor selection characteristics (Bourne 1966). Bycatch in the sea scallop dredge fishery can be 
significant in terms of quantity and landed value. 
National Marine Fisheries Service (NMFS) data for 1991-1993 indicated that over 23,192 
MT (whole weight) of finfish and invertebrates were landed as bycatch by the U.S. scallop dredge 
fishery. There is virtually no available information on the amount ofbycatch discarded at sea. 
Recent changes in groundfish management strategies in the U.S. and Canada have focused , 
considerable attention on bycatch in tl1e scallop fishery. One concern is simply an allocation issue 
between the scallop dredge fishery and the groundfish trawl fishery; another is more of a 
conservation issue concerned with the mortality of finfish discards. 
Attention, however, has increasingly focused on the harvest and potential for significant 
discard mortalities of small or juvenile sea scallops. The growth of scallops through age 5 is 
3 
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typically very rapid with gains in meat weight in excess of 200% between ages 2 and 4. The 
harvesting of small scallops is of substantial concern to management authorities because of the lost 
economic opportunities and the reduction of potential spawning stock biomass. 
Issues surrounding the harvest and/or discarding of small scallops have been mostly addressed by 
an evaluation of larger scallop dredge rings as a conservation measure (Medcof 1952; Boume 
1966; DuPaul et al. 1989; DuPaul and Kirkley, 1994; Brust et al. 1995). Researchers have 
generally concluded that larger dredge rings offer a partial solution to the problem of the 
unintentional harvest of small or unwanted scallops. 
In this paper, we present preliminary analysis of bycatch of finfish, invertebrates, and 
juvenile scallops in the dredge fishery. We initially explore sources of bycatch mortality. 
Subsequently, we discuss possible options for reducing bycatch in the scallop fishery. Our 
analyses and observations are based information obtained from several at sea experiments 
conducted between 1987 and 1995. 
*The Standard Scallop Dredge 
The most common gear in use for the offshore scallop fishery is the "New Bedford type" 
dredge or drag. This gear has been described in detail by Bourne ( 1965) and Posgay ( 1957). The 
standard dredge is constructed with a heavy metal frame from 12-17 ft. (3.7- 5.2 meters) in width 
(Figure 1 ). Attached to the dredge frame is a bag constructed of steel rings connected together by 
chain links. The top of the bag is fitted with a "twine top" or "rope back." 
As of March 1994, U.S. regulations for the northwest Atlantic sea scallop fishery restricted 
the total width or combined width of two dredges to 30ft. (9.1 meters). Additional regulations also 
' 
!inti ted the mesh size of the twine top to a ntinimum of 5.5 inches ( 139 mm) and ring size--
internal diameter--to 3.25 inches (82.6 mm). Prior to March 1994, there were no restrictions on 
dredge width but ring sizes could not be smaller than 3.0 inches (76.2 mm). Effective January 
1996, the ntinimum ring size allowed in the U.S. northwest Atlantic sea scallop fishery will be 
3.50 inches (88.9 mm). Canadian scallop dredges are constructed with 3.0 inch (76.2 mm) rings. 
4 
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*Bycatch of Undersized Scallops 
The unintentional harvest of undersized scallops as bycatch is problematic for most scallop 
dredge configurations. If there are small scallops in the population, there will be some retention by 
most commercial dredges. Retention of small scallops is more pronounced when there is an 
unusually large pre-recmit year class. Retention may also increase in areas with substantial 
quantities of shells, sand dollars, starfish and crabs. In general, particular characteristics of the 
scallop fishery such as vessel size and power, bottom type and spatial distribution of the scallops 
influence the performance and selectivity of the gear. 
During the latter part of 1993 in the mid-Atlantic resource area, large numbers of sea 
scallops from the strong 1990 year class were retained by 3 inch (76.2 mm) ring scallop dredges 
and subsequently discarded because they were too small to comply with the prevailing fishery 
regulations. Ninety percent of the scallops harvested in this resource area were 70 rnrn or less; the 
remaining 10% greater than 70 rnrn were retained for shucking. 
Based on research data obtained from 42 tows comparing 3 (76.2 rnrn) and 3.25 (82.6 
rnrn) inch rings in the mid-Atlantic in November 1993, it was observed that 154,538 scallop 
discards were harvested with the 76.2 rnrn ring dredge and 84,592 were harvested with the 82.6 
rnrn ring dredge. The 82.6 rnrn ring dredge reduced the harvest of small scallops by 45% (Figure 
2). If relative efficiency ratios for the 88.9 rnrn ring dredge were applied to these resource 
conditions, scallop discards would have been reduced to 50,306, a 67% reduction in scallop 
discards. 
Irrespective of the particular aspects of the numerous studies on scallop gear selectivity, all 
reach a similar conclusion. As ring or size mesh increases, the escapement of smaller scallops 
increases. Consequently, changes in ring or mesh size have been used as a regulatory strategy to 
advance the age of scallops at first capture. For this purpose, minimum ring size regulations can be 
accompanied by minimum shell size or maximum meat count restrictions. 
5 
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Size selectivity and subsequent quantities of discards, however, are not only based on gear 
characteristics. Selection or culling practices of the crew may also have important ramifications for 
the size and quantity of discards. During several gear experiments, it was observed that culling 
practices varied with the size and quantity of other scallop harvested, crew size, prices received, 
and production costs. Changes in gear characteristics, thus, offer only a partial solution to the 
problem of harvesting and discarding small scallops. 
Brust et a!. ( 1995) conducted an evaluation of 82.6 mm and 88.9 mm ring dredges in 
response to the scallop gear changes scheduled in Amendment #4 of the Sea Scallop Fishery 
Management Plan (SSFMP). During 1994-95, four commercial scallop trips were made in the 
mid-Atlantic region to evaluate the selectivity of 82.6 mm and 88.9 mm ring dredges. Data from 
209 of781 paired tows revealed that a total of 57,592 undersized scallops were left on deck as 
discards by the crew; 35,918 from the 82.6 mm ring dredge and 21,674 from the 88.9 mm ring 
dredge (Figure 3). 
The size distribution of scallops in the resource area had changed significantly since 
November of 1993. From June 1994 through Aprill995, there were always 2 or 3 year classes 
present in the population. By Aprill995, scallops in the 1990 year class had grown to 90 to 95 
mm and the 1991 year class, 75 to 80 mm; only 13% of the harvested scallops were less than 70 
mm. If we apply efficiency ratios for the pre-Amendment #4 dredge with 76.2 mm rings and 
chaffing gear to this particular data set, the number of discards would be 73,464, 35,918 and 
21,674, respectively. Consequently it can be concluded that increasing ring size can significantly 
decrease the number of scallops as discarded bycatch even with favorable resource conditions. 
In the context of by catch as currently defined, the harvest of small scallops are a 
c.onsideration only if they are discarded by the crew. The primary problem and concern is the 
mortality associated with harvesting and the practices associated with culling and discarding. 
**Changes in Culling Practices 
As mentioned earlier in this paper, the culling of retainable scallops by the crew have a 
6 
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significant influence on the number and size of discarded scallops. This selection process is not 
necessarily influenced by regulatmy constraints. Amendment #4 does not restrict the size of 
scallop meats which is the predominant product form of the dredge fishery. In the Canadian 
fishery, however, a maximum meat count per kilogram is currently enforced. A ring size 
constraint, as an age of entry control, is thus only partially successful in reducing the harvest of 
undersized scallops because of the poor selectivity characteristics of the dredge. 
An increase in dredge ring size, however, can be successful in reducing fishing mortality in 
strong incoming year classes, and extend the age composition in the fishery until a year class is 
fully recruited by the gear with larger rings (Brust, et al. 1995). Size frequency distribution of 
scallops in commercial catches from June 1994 through April!995 indicated that the 1990 year 
class continued to be a major portion of the catch. As a result, the size of scallops in the catch and 
those retained by the crew showed progressive increases in size. At the same time, the size at 
which 50% of the scallops were retained (or discarded) increased from 60-65 mm to 75-80 mm 
(Figure 4). These data indicated that the change in ring size from 80.6 to 88.9 mm not only 
changed the scallop size composition in the catch over time, but that in turn, changed the size 
composition of scallops discarded by the crew. 
**Discard Mortality 
When small or undersized scallops are harvested, they are discarded after the catch has 
been culled for larger, retainable scallops. Scallop discards can be damaged during the process of 
emptying the dredge, culling the catch and shoveling (or kicking) the trash and unwanted scallops 
overboard. Medcof and Bourne ( 1964) recognized that discard mortality, under certain conditions, 
' 
could exceed 20%. 
Data obtained from 42 tows indicated that in the process of emptying the dredge and 
culling the catch, 7.3% of the discards were fatally damaged (separated shells, broken shells, 
exposed mantle, crushed scallops; Figure 5). The percentage of fatally damaged discards was less 
for the 88.9 mm ring dredge when compared to the 82.6 mm ring dredge--5.4% and 8.1% 
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respectively. The advantage of the larger scallop dredge rings are compounded both by the 
decrease in the overall numbers of discards and the decrease in discard mor1ality. 
*Finfish Bycatch 
Finfish and some commercially valuable invertebrates, namely crabs and lobsters are often 
harvested as bycatch by the sea scallop dredge fishery. U.S. summary data for 1991-1993 bycatch 
species, in terms of landings and revenue, indicates that monkfish (Lo!211ius americanus), 
yellowtail flounder, (Pleuronectes ferrugineus) and winter flounder, (Pleuronectes americanus) 
were most common (Table 1). 
Total landings ofbycatch for the period was over 5lrnillion pounds (23,181 MT) valued at 
$28.7 million, or nearly 7% of sea scallop revenue. Although the repm1ed revenue from bycatch 
appears minor, it can be considered important especially during certain times of the year and when 
scallop abundance is low. 
Retained bycatch of finfish in the Canadian scallop fishery totalled for three years ( 1992-
1994) was 2400 MT with monkfish, cod (Gadus morhua), and winter flounder comprising most 
of the bycatch (Table 2). The amount of by catch for the Canadian fishery was significantly less 
than the U.S. totals. This may be due to fewer vessel days at sea and fishing company policies 
with regard to finfish bycatch being retained or discarded. 
For both the U.S. and Canadian sea scallop fishery, little information is available on 
discarded bycatch of undersized finfish, damaged lobsters, crabs and qther invertebrates. More 
importantly there is virtually no information relative to the mortality/survival rates of discarded 
bycatch. Most individuals who are familiar with the fishery indicate that mortality rates could be 
' 
very high. Animals are often damaged in handling the dredge, when the catch is culled for 
retainable scallops and bycatch, and in the process of shoveling overboard sand, shells, rocks and 
unwanted animals. 
The disposition of monkfish was examined during one commercial trip in the Southern 
New England/mid-Atlantic region (Figure 6). Analysis of data from 49 of 176 tows indicated that 
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the culling size of monkfish was about 380 mm total length. It was observed that out of 1321 
monkfish harvested, 1047 were discarded (Carnegie and DuPaul, 1995). On a cautionary note, it 
must be recognized that monkfish distribution, both in size and numbers, are greatly influenced by 
season and geography. However, this data was obtained on traditional scallop fishing grounds with 
significant fishing vessel activity. 
**Reduction of Finfish Bycatch 
There apparently has been little published on methods for reducing finfish bycatch in the 
sea scallop dredge fishery. In the U.S., research will begin soon to evaluate gear modifications in 
an attempt to reduce bycatch. In Canada, gear modifications to reduce bycatch have been tested by 
the scallop industry with some modest success (pers. comm., C. G. Cooper, Department of 
Fisheries and Oceans, Canada; Sept., 1995). 
The Canadian work found that the use of large square mesh in the twine top resulted in a 
decrease in the catch of roundfish (cod, haddock) but not in flatfish (winter flounder, yellowtail 
flounder). Windows or open squares in the back of the twine top and tickler chains attached to the 
forward frame of the dredge resulted in similar decreases in the catch of roundfish by 
approximately 25%. Dredge modifications to reduce the harvest of flatfish may be problematic; it 
is clearly an area of needed research. 
While a modest but welcomed reduction of cod and haddock has been achieved, questions 
remain about strategies to reduce the by catch of small and undersized monkfish and flatfish. 
Bycatch mortality of discarded fish appears to be high as many small monkfish and flatfish are 
dead by the time they are discarded overboard. Additional research is needed to evaluate gear 
' 
modifications and changes in fishing strategies to reduce finfish bycatch mortalities 
*Deck Management 
·Another potentially important, but undocumented source of discard mortality is poor deck 
management. Finfish, scailops, crabs and other invertebrates are often left on deck for extended 
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periods of time after the catch has been culled. When this occurs, mortality occurs either because 
of prolonged absence from the water or damage inflicted by the crew while working. Immediate 
steps could be taken to discard live, but unwanted animals overboard. In addition, fish, undersized 
scallops aud crabs should not be left on deck between haul-backs. With a very modest effort, the 
crew could minimize discard mortality by cleaning the deck of the vessel iimnediately after culling 
retainable scallops. Although deck management may or may not make a significant difference in 
discard mmtality rates, it is something the crew could accomplish with minimal effmt. 
\ 
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Figure 1. 
Standard sea scallop dredge with two tickler chains, sweep chain and rubber chaffing gear on 
bottom portion of bag. Modifications for hard bottom fishing include the use of rock chains in the 
mouth of the bag. 
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Figure 2. 
Size frequency of sea scallop discards during November 1993 in the mid-Atlantic region (DeJ .. 
Mar-Va) for three dredge ring sizes. Data for 88.9 mrn rings were estimated using efficiency ratios 
derived from gear trials conducted in 1988 and 1994-1995. 
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Figure 3. 
Size frequency distribution of sea scallop discards during four commercial trips from June 1994-
April 1995 in the mid-Atlantic region (Del-Mar-Va) for three dredge ring sizes. Data for 76.2 mm 
rings were estimated using efficiency ratios derived from gear trials conducted in 1988 and 1993. 
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Figure 4. 
Size distribution of sea scallops retained by crew for four conunercial trips in the mid-Atlantic 
region (Del-Mar-Va). There were no significant differences in crew selection between 88.9 and 
82.6 mm ring dredges. Size at 50% retention were significantly different for August 1994 and 
' April 1995. 
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Figure 5. 
Sea scallop discard mortalities observed for 82.6 and 88.9 mm dredge rings. Quantity harvested 
and percent mortality for the 88.9 mm ring dredge were substantially lower. 
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Figure 6. 
Size frequency distribution of monkfish (W_j]hius american us) harvested by a commercial sea 
scallop dredge vessel in the Southern New Englancl!mid-Atlantic region, November 1993. Data is 
from 49 of 176 tows. Culling size was determined to be approximately 380 mm total length 
(Carnegie and DuPaul, 1995). 
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Table 1. Bycatch landings and ex-vessel value for U.S. sea scallop dredge vessels; 1991"' 1993. 
NMFS data oummarized by the New England Fishery Management Council 
(A. Applegate, personal communication.) 
Species Catch (kgs.) Revenue($) Percent% 
Scallop Revenue 
Scallops 
Monkfish 
Cod 
Summer Flounder 
Y e!lowtrul Fl. 
Winter Flounder 
Other flounder 
Other species 
TOTAL 
* Whole weight 
**Tails 
33 301.542 
18,880,1!2* 
258,480 
571,268 
l ,473,677 
911,839 
. 550,720 
545,720 
23,192,380 
20 
427,071,875 
17,528,659** 4.1 
506.195 0.1 
I ,842,842,215 0.4 
4,225,889 1.0 
2,409,555 0.6 
I ,455,289 0.3 
771,553 0.2 
28,739,355 6.7 
\ 
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Table 2. Bycatch landings for Canadian sea scallop dredge vessels; 1992-1994. Depattment of 
Fisheries and Oceans, Canada; C. G. Cooper, personal communication. 
Species Catch (kgs) Revenue (C $) 
Monkfish I ,568, 106* 
Yellowtail Flounder 88,448 
Winter Flounder 96,650 
Cod 256,858 
Other 384,837 
TOTAL 2.400,618 
* Whole weight 
\ 
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A'TI'ACHMENT 8. 
Quarterly Progress Reports 
May, 1993 - June, 1995 
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QUARTERLY PROGRESS FlEPORTS 
A. Grant Number: NA36FD0131 
B. Amount of Grant: Federal JlL161,449_ Match .$_123.0:23 Total _$_284.482 
C. Project Title: "Evaluation of Sea Scallop Dredge Ring Size" 
D. Grantee: Virginia Institute of Marine Science 
E. Award Period: From May 1. 1993 to November 30. 1994 
F. Quarter Covered by this Report: From May 1. 1993 to June 30. 1993 
G. Summary of Progress and Expenditures to Date: 
1. Work Accomplishments: 
Organized a meeting of individuals interested in project (see attached 
letter). The first meeting was held on May 26, 1993 with the Board of Directors 
of the East Coast Fisheries Association (ECFA). The second meeting was held 
on June 1, 1993 in New Bedford, MA and involved both industry and scientists 
(see attached list of attendees). 
Progress has been slow in our attempts to obtain 3 1/4" and 3 1/2" 
rings. As a result, schedules and budgets have to be rearranged. See June 
24, 1993 report to planning group. Plans are to conduct the first fishing trips 
with a 3" versus 3 1/4" ring format. 
Initiated correspondence with Canadian officials (see attached copies) to 
explore the possibility of conducting a trip in Canadian waters. Prospects do 
not look good for this request. 
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F. Quarter Covered by this Report From July 1, 1993 to Sept. 3Q, 1993.~ 
G. Summary of Progress and Expenditures to Date: 
1. Work Accomplishments: 
Principal Investigator initiated correspondence (memo dated July 16, 
1993) with Project Monitor in reference to changes in work plan and 
subsequent budget reallocation. VIMS Sponsored Research submitted revised 
budget summary in correspondence dated July 29, 1993. Approval received 
from NOAA via correspondence dated September 8, 1993. 
Quarterly progress report for the period of May 1, 1993 to June 30, 1993 
was submitted to Project Monitor on July 20, 1993. Correspondence received 
from S-K Administrator dated August 20, 1993 conveying satisfactory level of 
project performance has been demonstrated. 
S-K Sea Scallop Dredge Project Update (memo dated August 20, 1993) 
was sent to members of the Scallop Gear Research Working Group. The 
update included information on the delivery of the 3 1/4" rings and subsequent 
first trip to sea. A draft of the criteria for participating vessels was forwarded to 
members for their suggestions and/or comments. 
Correspondence was forwarded to the Regional Director of NMFS (dated 
August 23, 1993) requesting an exemption from the Federal meat count 
restriction for vessels participating in this research program. Approval was 
granted via correspondence dated September 8, 1993. 
The 3 1/4" X 7/16" rings were delivered. Dredges were constructed by 
Dockside Repairs, Inc. of New Bedford, MA and Seaford Scallop Co. of 
Seaford, VA. 
S-K Sea Scallop Dredge Project Update (memo dated September 17, 
1993) was sent to members of the Scallop Gear Research Working Group. The 
update included information on the first scallop gear trip as well as preliminary 
plans for future trips. 
The first scallop gear trip began during this reporting period. Jim Kirkley 
and Bill DuPaul conducted the first trip aboard the F /V Nordic Pride. The dates 
of this trip were from September 25, 1993 to October 11, 1993. 
Correspondence was initiated with Mr. Robert Bruno with regards to his 
participation in this research project for the next scallop gear trip (dated 
September 17, 1993). 
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G. Summary of Progress and Expenditures to Date: 
The first scallop gear trip aboard the F/V Nordic Pride (out of New 
Bedford, MA) was conducted during the period of September 25, 1993 to 
October 11, 1993. Data collection was conducted by William DuPaul and 
James Kirkley. 
The second scallop gear trip aboard the F/V Capt. Male (out of 
Hampton, VA) was conducted during the period of November 1, 1993 to 
November 13, 1993. Data collection was conducted by James Kirkley and 
graduate student, Niels Moore. 
The third scallop gear trip aboard the F/V Alpha Omega II (out of New 
Bedford, MA) was conducted during the period of November 1, 1993 to 
November 11, 1993. Data collection was conducted by William DuPaul and 
graduate student, Ryan Carnegie. 
S-K Sea Scallop Dredge Project Update (memo dated December 1, 
1993) was sent to members of the Scallop Gear Research Working Group. The 
update included a brief update on the successful completions of the second 
and third scallop gear trips. 
Quarterly progress reports for the period of July 1, 1993 to September 
30, 1993 was submitted to Project Monitor on December 2, 1993. 
Correspondence was received from S-K Administrator dated December 13, 
1993 conveying satisfactory level of project performance has been 
demonstrated. 
The vendor responsible for delivery of the 3 1/2" X 7 /16" scallop rings 
has made an error in the order. The error was first discovered in mid 
December. The two incorrect shipments of scallop rings have been returned to 
the company and the correct shipments are forthcoming. 
188 
F. Quarter Covered by this Heport: From .Jan ... LJa9A~·· to J'i'l.<ac.;;)J" 1994. 
G. Summary of Progress and Expenditures to Date: 
1. .Work Accomplishments: 
Quarterly progress report for the period of September 1, 1993 to 
December 31, ·1993 was submitted to Project Monitor on January 28, 1994. 
Correspondence was received from S-K Administrator dated February 9, 1994 
conveying satisfactory level of project performance has been demonstrated. 
The vendor responsible for delivery of the 3 1/2" X 7 /16" scallop rings 
finally completed delivery of the order. 
VIMS scientists (DuPaul and Kirkley) attended Sea Scallop Plan 
Development Team meeting in Saugus, MA on February 3-4, 1994. The report, 
"A Report to the Sea Scallop Plan Development Team: Preliminary Assessment 
of 3.25" Ring Dredge," was presented and copies distributed. A copy of this 
report is included with this quarterly report. 
Telephone communication on February 17, 1994 and correspondence 
dated February 18, 1994 (faxed) to the S-K Administrator was made relative to 
the disposition of the 3.25" ring scallop dredge bags. The P.l. proposed that 
NMFS allow VIMS to trade or sell the 3.25" ring bags and use the proceeds for 
activities directly related to the current grant. Correspondence dated February 
18, 1994 from S-K Administrator granted permission to dispose of the scallop 
dredge bags in question. VIMS Property Personnel handled the transactions for 
the sale of the scallop dredge bags (VIMS surplus property). A notice of 
request to bid was issued. 
Correspondence dated March 3, 1994 was sent to Mr. Richard B. Roe 
requesting that for vessels participating in future gear trials, that the day-at-sea 
(DAS) would not count against their DAS allocation under Amendment #4. 
Correspondence dated March 25, 1994 was received from Mr. Roe granting 
permission for exemption from the DAS requirement. 
VIMS scientists (DuPaul and Kirkley) attend Sea Scallop Plan 
Development Team Industry Advisory Committee meeting in Providence, Rl. 
Project update was given. 
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F. Quarter Covered by this Report: From .i\J2L,_~Ll994. to .. JJJne.~Q~l~~a£L 
G. Summary of Progress and Expenditures to Date: 
1. .Work AcQQmpli~.bments_: 
Quarterly progress report for the period of January 1, ·1994 to March 31, 
1994 was submitted to Project Monitor on May 10, 1994. 
During the 2nd quarter of 1994, much of time allocated to this project 
was spent to secure vessels to participate in the at-sea gear trials, constructing 
the experimental 3.5" ring dredges and informing industry as to the progress off 
the project. 
In June, the first at-sea trials were conducted using a vessel from 
Seaford, VA. The eleven day trips conducted fishing operations in the area 
from Delaware Bay south to the Virginia Capes. This is the same resource area 
in which large concentrations of juvenile scallops (55-65 mm) were found during 
the November 1993 fishing trips using the 3.25" ring dredge. This is also the 
area which began experiencing heavy commercial fishing activity in March of 
1993. 
An article on this project was published in the spring issue 
(Vol. 1, No. 1) of WATERFRONT NEWS. This newsletter, for the commercial 
and recreational fishing industries, is published by the Virginia Sea Grant 
College Program at the Virginia Institute of Marine Science. 
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F. Quarter Covered by this Report: From . July 1. 1994 to Sept. 3Q. 199'l 
G. Summary of Progress and Expenditures to Date: 
1. .Work Accomplishments: 
Prepared a summary document on the comparative performance of 
3.24" and 3" ring scallop dredges which was published in the July 1994 issue of 
the COMMERCIAL FISHING NEWS. Apparently this article was well-received 
and we have been requested to prepare another article on comparing the 3.5" 
and 3.25" ring dredge for the January 1995 issue. In addition, information on 
the progress of this project was published in the summer issue (Vol. 1, Number 
2) of WATERFRONT NEWS. 
Most of the activity during the 3rd quarter of 1994 was dedicated to 
preparing and conducting two at-sea gear trials, one on Georges Bank and the 
other in the mid-Atlantic. The trip aboard the F/V Tradition out of New Bedford, 
Massachusetts was unique in that we were allowed into the Canadian portion of 
Georges Bank for four fishing days to test the 3.5" ring dredge. The mid-
Atlantic trip was conducted in the resource area from Delaware Bay south to 
the Virginia Capes aboard the F /V Carolina Tarheel. 
--~ 
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JULY 1994 
5 Seaford, VA (Kirkley and DuPaul). Met wit~1 Andy Benevidez to discuss 
upcoming sea trials of 3.5" ring scallop dredges. 
29 New Bedford, MA (DuPaul and Moore). Conducted at-sea trials of 3.5" 
ring scallop dredge on Georges Bank aboard the F /V Tradition. 
AUGUST 1994 
11 Seaford, VA (Kirkley). Made arrangements for upcoming gear trials. 
12 Seaford, VA (Kirkley). Same as above. 
12 New Bedford, MA (DuPaul and Moore). Return from at-sea trials aboard 
F /V Tradition. 
13 Seaford, VA (Carnegie and Brust). Began at-sea trials 
aboard the F/V Carolina Tarheel. 
SEPTEMBER 1994 
14 Virginia Beach, VA (Kirkley). East Coast Fisheries Association (ECFA) 
meeting. Briefed ECFA on progress of 3.5" ring dredge project. 
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F. Quarter Covered by this Report: From _Oct. 1, 1994 to Dec~31, 1994. 
G. Summary of Progress and Expenditures to Date: 
1. Work Accomplishments: 
Quarterly progress reports for the period of April 1, 1994 to June 30, 
1994 and July 1, 1994 to September 30, 1994 was submitted to Project Monitor 
on October 17, 1994. Correspondence was received from S-1< Administrator 
dated December 9, 1994 and December 12, 1994 conveying satisfactory level of 
project performance has been demonstrated. 
During the last reporting period, a preliminary cruise report for the fishing 
trip conducted in the Canadian portion of Georges Bank was submitted to the 
U.S. Department of State on September 6, 1994 (copy enclosed). This should 
have been included in the last quarterly report. In addition, during this reporting 
period, work continued for completion of the Final Cruise Report which was due 
by January 31, 1995. 
Prepared a summary document on the comparative performance of 
3.25" and 3" ring scallop dredges, entitled, "Harvest Efficiency and Size 
Selectivity of 3.00 and 3.25-lnch Sea Scallop Dredge Rings," Virginia Marine 
Resource Report No. 94-5, Virginia Institute of Marine Science (copy enclosed). 
Additional activity during the 4th quarter of 1994 was dedicated to 
preparing and conducting at-sea gear trials in the mid-Atlantic. The mid-Atlantic 
trip was conducted aboard the F /V Stephanie B. 
VIMS scientists (DuPaul and Kirkley) attended New England Fishery 
Management Council Sea Scallop Oversight Committee meeting in Boston, 
Massachusetts on October 13-14, 1994. Research project progress was 
presented. 
VIMS scientist (DuPaul) attended East Coast Fisheries Association 
(ECFA) meeting in Virginia Beach, Virginia. Update of research project was 
presented. 
VIMS scientist (DuPaul) attended Sea Scallop Management Committee 
meeting in Boston, Masschusetts on November 21-22, 1994. 
During this reporting period, a letter for a no-cost extension was 
submitted on November 1, 1994. 
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.AnnotatedTravel af]g_ Activity~ Record fm Oct. 1. 1994 to Dec._ 31. 18_94: 
OCTOBER 1994 
13·'14 New England Fisheries Management Council; Sea Scallop Oversight 
Committee meeting; Boston, MA (DuPaul and Kirkley) 
27 Departed for at"sea gear trials aboard F/V Stephanie B from Seaford, 
VA (Brust) 
NOVEMBER 1994 
7 Returned from at·sea gear trials aboard F/V Stephanie B from Seaford, 
VA (Brust) 
8 East Coast Fisheries Association meeting; Virginia Beach, VA (DuPaul) 
21·22 Sea Scallop Management Committee meeting; Boston, MA (DuPaul) 
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F. Quarter Covered by this Report: From ~Jan._1, H1_995 to ~Mardt~-LJ99.Q~ 
G. Summary of Progress and Expenditures to Date: 
1. Work Accomplishments: 
Quarterly progress report for the period of October 1, 1994 to December 
31, 1994 was submitted to Project Monitor on February 16, 1995. 
During this reporting period, a final cruise report for the fishing trip 
conducted in the Canadian portion of Georges Bank was submitted to the U.S. 
Department of State on January 13, 1995 (copy attached). 
Met with members of the sea scallop industry in New Bedford, MA 
regarding project progress on January 10, 1995. 
During this reporting period, time and effort was devoted to data analysis 
and planning for the next at-sea research trip. Correspondence dated March 
13, 1995 was sent to Mr. Allen Peterson requesting an extension of our current 
DAS Exemption. 
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F. Quarter Covered by this Report: From ~1. 1995 to ,_June30.J995. 
G. Summary of Progress and Expenditures to Date: 
1. Work Accomplishment!'!: 
Conducted at-sea scallop research aboard the F/V Stephanie 8 during 
the period of April25- May 1, 1995 and subsequent offloading on May 2, 1995. 
Trip originated out of Seaford, Virginia. 
Quar1erly progress report for the period of January ·1, 1995 to March 31, 
1994 was submitted to Project Monitor on May 9, 1995. Received 
correspondence dated June 5, 1995 stating that the report had been approved 
and that a satisfactory level of project performance had been demonstrated. 
Attended NMFS SARC Invertebrate Subcommittee meeting in Woods 
Hole, MA on May 20-24, 1995. W. DuPaul made presentation and a preliminary 
data report was distributed (copy enclosed). 
Attended New England Fishery Management Council Sea Scallop 
Oversight Committee meeting in Boston, MA on June 12-13, 1995. 
Attended New England Fishery Management Council Sea Scallop 
Oversight Committee meeting in Boston, MA on June 24-27, 1995. William 
DuPaul and James Kirkley both made presentations. A written report, 
"Comparative Efficiency and Selectivity of 3.25" and 3.50" Ring Scallop 
Dredges," was distributed (Virginia Marine Resource Report No. 95-6; copy 
enclosed). 
Articles on this project have appeared in the COMMERCIAL FISHERIES 
NEWS (both the June 1995 and July 1995 issues; copy of each article is 
enclosed). 
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